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Methed, to à Vie 4 of the artificial lobe 

And that 'Nothing way be wanting to give you d 
perſect Idea of the moſt ongert and obvious Parts of Me- 
ture, I mean, the Frame and Oonſtitutions of the Heavens and 
the Earth, and all their ſenſible "Motions and Phznomena ; 1 
have provided a Fair of Gros: for that Putpoſe, ſeventeen 
Inches e . K. —_— —This Brunn. 


Clare dns — re on 9 — are 
. Things indeed [ And — rs hy 


once; pray which do v begin if 99 's 
Vor. 1 I. a 


Tze young Gun rA L 
A} The Celeftial Globe, my E uphroſyne 3 3 for that een 


fo finifh ou! our” practical View f © of the” Heavens. 
contemplate the Theory of the M. 7 8 em —— then 
we Too dW ts of the ſeveral Bi jeh compofed it, 
5 mo their. Motiqns, by the Teleſrape ; , ae this, we aſſayed 
{ | of *the Spheye ;—+ - — nd then cdnſidet ed under 
a more e immediate View, the various Marions and Aﬀfeftions of the 
themſelves; and in regard of each other, in 
the Orrery and now it. remains, that we contemplate 
the ſame Thing 72 55 to che Earth (or its Inhabitants) on- 
ly, which is to be done by the Celeſtial Globe; ; whoſe Superficies 
fepreſents the con ſtellated Canopy 5 the Heavens, and its Rotation 
Adomt its Axis, the apparent _ditrnat: Motions of the Sim, Mb, 
| r nd, Hence this Se bp! the Name Ce 5 
1. 714 ＋4 * 8 r ww * 245 * % # Ws 
Eupbreſ. I muſt wait till you are nidtbpartieuſs in the Uſes 
of this fine Inſtrument at Preſent I obſerve moſt of | 
Circles of the Sphere upon it, and ſeveral Figures of 
Men, im, Harſel,] Doys, Jerpents,  Fiſſys, (Crowns, &c, 
ainted 2 which, : bel. are all ance ol] when | 
Clan. True, Bitter Fro are all the Gircles of the el 3 
and it is little different from the Sphere, in any Thing more than 
22 2 continued Surface andthe Conflellations painted thereon. 
Fupbreſ. Yes, here is this broad er ge ſeveral Cit 
"wel Wy it - pray, what Circles are tej); 
lun: There are five Circles on the Horizon 4 (i) The 
anmoſt, or that next the Globe, is the (Circle; of Amplitudes e 
 fximuths, agd divided each. Way from Z9ſt to Heli, toward 
—_— and South, into 9 Degrees... (2). The Circle containing 
be 32 Für of the Gompaſe-1 (3) The Calder of Months 
IDS according to the Nerp Seile. (4) The. Zodiac, with 
Ihe Signs and Degrees of the Ecliptic adapted thereto. ( 5) The 
Calendar for the Old Stile adjuſted to the Ecliptie: —— the 
fes df. all theſe you will ſte mbte particularly hereafter. W 
E- -Very good, 'Cleowicys ; and as to the other Circles 
on vd: Sutface; the Eguinactial the Ecliptic, the Tropics, and 
- :PdlarClxxles," I ſhal trouble you- with no Queſtions concerning 
hem mm _ a A Wer of; thor neg the 
W. _ 
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55 here. — zut theſe other Circles, which run r and 
hob the Globe, and cut each other, What are they . no 

Clin. They are ↄf two Sorts, viz. Circles of . 
which paſs thro' the. Poles of the Ecliptic,. and therefore at right 
Angles to the Ecliptic,; of theſe there are 12, which terminate 
the 12 Signs; and divide. the Surface of the. Globe into 12 qual 
Parts; theſe equal Parts in the Heavens were called the *Celeftial 
Houſes by Ptolemy and other ancient Aſtrologers. The other 
Sort are called Ciyelet Declination; theſe all paſs. thrp' the Poles 
of the World, and-gut the Equinoctial at right Angles at every. 
zoth Degree; they are alſo 12 in Number, and divide the Sur 
face of the Globe, into gther 12 equal Parts, which were in 
the Heavens accounted the 12 Celeſtial Houſes by that Aftrologer; 
but other Aſtrologers in after Times invented ether; Diviſions 
of the Heavens for W Houſes, as their K ere any Superſti- 
tion ſuggeſted. ae 

Euphriſ. How came they. to. call theſe Dividans Hale o And 
what did they intend thereby ? : 

Clan. | In, angient Times, when the Worlds very ind 
"ks Superflition as all the Faſhion; and Impoſture a venerd: 
ble Thing. Then was the Time for the Men of Front; they in- 
vented Schemes and Fi igures of the Heavens to-amuſe and furprize q 
the Vulgar, making them believe the Stars wereithe very Mini- 
ſters of. Fate, having a governing Influence over all Things bon 
low.-. - Hans how ſaleqmly Maxis talks; on, this OO mm, 


_ When Mom orger. 'd this nl How toriſei. * 1 

| New ature, the Guardian of theſe Myfteri NY. | . 5 4 
Aud ſcatter'd lucid Bodies o er the Sties zi: 8 
M hen. ſhe the Concave, whence diretth fall . ao #4 $129 of 


\.. Straight Lines of Influence round the ſolid Ball, 1 
Had ſpll d with Stars; and made Earth, Water, * Air, 12 
And Fire, each other mutually repair: 
That Concord might theſe differing Parth.controul, 1 of | 892 
And Leagues of mutual Aid ſupport the H hole 5 
That nothing which 2 the Sizes embrace might be 1 
From Heaven's ſupreme Command and Guidice fe, 
| . Nan ohe thaught, then hung his Fates on fs: 


Fr 2 {4&4 .3r 5 
pgs 1 i 
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4 W onen, 
757 Stars, which plac d 7th Heart if Heaven 

£ The brighteſt Beams, — 
mich leeds a conflant Courſe, ard mwriflrant © 
The Planets Pow'r;5now yield to them ugum; bak door 
Nu ſometimes ruling, ſometimes ruPd, ee 3 K 
; 8 The x range and . NK 5 Ful. 


tf 1 m. 


| Anit every Thing of this ind was rinks which yer bad; your 
ſd eredulous were the unthinking Vulgar that Nothing could be 
advanced too monſtrous ind ridicutous for thern not to believe. 
Thus Modern French A Wen . 5 
gez Alvi great Stater dh,, ee ce 
the Tip # th Bear's Tails Ends © 
2 A whiſed'it n rd the Sun, | Bed 3.042 
| Srraw'd e Empires in ad ,. 5755 1 c 5 
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Fonleuſo of antient Sth ke | 
it merrily ridituked in his 3d Canto of Part II. But we make 
too long a Digreffion, were it not that ſo impious and ſcandalous 
4 Pretenften eanfbt be too muh ridiculed and exploded; == 
'Exphriſ: I do not underſtand Aſtrology, and if its Pretenſi- 
ons are ſuch as you inſmuate, it muſt indeed be a vain and pre- 
| ſumptuous Thing, and borders very nearly on Blaſphemy.— 
But to the Subject of the Globe, what are thoſe various Figures 
ö N Beafh; ſte.” obs Globe, and Why ute they" painted | 
ere? | 
Clion. They are all imaginary Beings, and have their Exiſtence 
no where but on the Surface of the artificial Glode * they were 
eontrived for the Sake of Memory and Compreh ; and are of 
very great Antiquity. For the Stars appearing, as it were; con- 
fuſedly diſſemiriated or ftrew'd over the vaſt concave Expanſe of 
Heaven, could not witfidut ſotne Artifice be well conipretiended 
by the Mind, or remembered with reſpect to Magnitude and Situ- 
ation, Fo have given Names to each Star, would have been too 
great a Buxthen to the Memory; and to reduce them all to Ca- 
talogues, and point them out by their Places, was a Work of 
Ages, as 1 have ſhewed you before, 'F he only Expedient there - 
fore 
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and Lavy's Phiri ove? ey. 15 
fore to facilitate the Knowledge of the Sea, was to conſider 


and diſtribute them into various Companies, or Collections, 


and the better to fix the Idea of theſe in the Mind, they inveſted 
them with the Figures and Characters drawn from Men, Beaſts, 
and Things; as would beſt fit and ſuit with each: And to theſe 
they properly gave the Name of Con/tellations, or er iſnt; and 
painted them on their Globes 1 — which 
thus Manilius. | 


New Conflellationss Hae, and Signs rehearſe 54 
In order, lit them ſparkle in thy Verſes, _\ | 
Theſe which obliquely bound. the burning . 
And bear the Summer, and the Winter Sun, 1 
Thoſe firſt - Then thoſe whith roll a different May 
From West. Nor Heaven's diurnal Round. Edt 
Which Nights ſerene diſcloſe, and which creats 
The ſteady W Hr. | 
: | Book I; 


_ Bupbroſ, How many Confteltations are there inal? 

Cleon. They are reckoned 56 in Number; dix. 12 in I 
Zodiac; 29 on the North of the Zodiac; 5 and 25 on the South 
Side thereof. 

Eupbreſ. What 3 are the Names 4 chose! in the Zadac ? 5 

Clion. The very ſame with the Names of the Signs, as oy 
ries, To aurus, Gemini, &c. which you know very well already- 
Eupbreſ. I do, without a. Repetition ; 3 — but what Los 


lo thoſe bear in the northern Hemiſphere? | 


Clean. The 29 Northern r ate 
1, Urſa Minor, or the Her. Bear. 3 
2. Urſa Major, or the greater Buur. | 
3. Draco, or tlie Dragon. 5 
4. Cephens. 1 
5. Cygnus; or the Sivan NT 
6. Perſeus. 2 

7. Andromeda. 

8. Auriga, or the Wa, aggoner 
9. Coma Berenices, or Berenite's Flas. | 
10. Bootes. 


#, 
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11. Coruna bauen, or Nn 


13. Lyra, or the Harb. ” TY 1 
14. Aquila cum Antinos ; che Bugle wit inde 


| 5 22 or the Dapbin. 0 l : 


# 
5 

E | 
1 
175 
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18. Triangulus; nn. . e r 
19. Caſſiopeia. | i 1 


22. <A Ophinchi; the Serpent 7 Optus 


25. Orion cum Sino; Orion with a POY 
26. Camelopardus. 


ate reckoned 28. Their Names are as. follow, 


12. Hercules. | 9 8 2 


17. . the Winged Hife 


20. Serpentarius, or Mel, dig Rok gals ns 5 
21. Lacerta; the Lizard. ws wo * 


24. Sagitts ; ; ' the Grow. . 0 r 


27. Hnſer cum Pupecult ; the Onjb wit te Fix 


28. Leo Minor; the leſſer Lion. | „„ 


29. Canes Venatici; the Cour ſing Dogs. © 
Euphroſ. 1 obſerve them all in the Order you have 1 ae 


chem; and more than theſe I ſee which you! have not t mention | 
ed, | 


Las that Star in the Heart there, 
Cleon Very good, Siſter; you mean Cor Cond, or Chin; 


Heart, which anew Star, unknown to the ancient Aftrono- [ 
mers, and therefore not contained in any of their Conſtellati- 8 
ons. Beſides this, there are divers other Stars of lefs Note, not . 
rediicible to any Conſtellation, which are therefore by Aſtrono- : t 
mers called extra- conſtellated Stars. . £ 

Euphroſ. Well, now for the Names of tlie Confiellations - 
on the South Part of the Globe, Clamirui; of which I think ir 
you ſay there are about 25. . 

Clo. Ves; That is their Number by ſorhe; by other they re 


* £ 1 


1. Balenis, or Cetus; the Whalt. © Ris + 0 
2. Canis Minor ; the bſſer Dog. Slab os 
3. Centaurus cum Lupo; the Centaur with the 1, 

4. Corona Auftralis ; ; the Southern Crown 5 

5. Crater; the Water. poi. | | 


8 6. Fridanus; the River Pa; | | 9 | | : 


bl 


a Land: P PORT; 7 


cs Mendſeeros, or Unicorn. _— 
8. Canis ler nee Pu. = 1 © 
"= bar) the Ship.” „ N 10 


r 
: * „ 7 


144 


2 11. tans — wg ELIE oe nh 

12. Leput, or the Hare. - CE bet, 

13. Pave; the Peacock. Wb A 
14. Phenix... 15 92 — N M Bree. 2,9 $6. 
15. Sextans; the-Sextant, 55512915 Corals art 
16. Triangulum ; che Tringl. 8 l 

17. Toucan, or American Gooſe. 

a 18. Apous; the Indian Bird. 0 

- 19, Columba Noachi; Naas Dove, 
20. Muſca; the FV. x 
21. Ribor Caralina ; the Strength of c. 6 
22. Hydrus, a Serpent. a 
23. Pifas velans; the Sperr. 
24. Ghameleon. 


„ h 
* 


2 Ae! eee. 


hug n 1 che * 

28. Corvus 5 — 
Theſe Conſtellations, oy it are all diſtinAly ined on the 
Celeſtial Globe, with hert and thers fore: extra- conſtellated 
Stars, as I obſerved to you before. ; | 
* Eupbroſ. They are all ſo plain, that theywho mas. l 
them. Pray, Cleonicus, a not cal Conſtellations of why 
* Antiquity Ker 

Cleon. Yes, my Buphrofiue, for ſome of them are mentioned 
in the Writings of the moſt antient Hiſtorian in the World. 

' Euphroſ,' I. ſuppoſe you mean 7b; for in that Book 1 have 


7 of Arcturus, Orion, the Pleiades, &c. | 


' Chon. Yes, that is the Hiſtory I mean. It is ſuppoſed by how | 
ned Men, that Fob lived in Arabia, and wrote his Hiſtory before 
the Time of Moſes, and therefore is the moſt antient of any 
extant; and ſince he ſpeaks of the Conſtellations ſo particularly, 
and by the Names they now bear, it muſt follow, that the Method 
of computing the Stars, and diſtributing them into Companies or | 
Conſtellations, is of the uur e * Thing in be 
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liberal n Thus 70 RT vx vilith Cling. makes 


Mention of the . or Seve: brary, — of Ar arotb, 
or the Zodiac of the 12 Signs, of the Conſtellations G- 


rion and Arcturus, and che Ordnance of Heaven, which he calls 


the Chambers of the South, in Chap. ix. and undouhtedly means 
the Southern Conſtellations, or Diviſions of the Heavens. 


Euphroſ. I obſerve, as T look over . che Conſtellations on the 
Globe, that ſome Stars axe very large, and others very ſmall; 


pray, how many different Sorts er e ak _ do __ 


reckon ? 


Clean. Ae a Fam Dui of. Ae dt in 
the Stars. you ſee here an Example of them all, which 


Mr. SEN EX has fixed on the Globe in this — —_— * 


ally diminiſhing from the greateſt to the leuſt. 


Eupbreſ. Thelargeſt, i ſuppoſe, yourall the 2 Megniuds 


do you not? 


Cleon. Yes, my Bupbroſuiny — e thoſe of the 
firſt Magnitude, which you ſee conſiſt (on the Globe). of ſix 


large, and ſix ſmall radiant Points or Beams; by which, as well 


as by their Magnitude, they are very eaſily diſtinguiſhed all over 


the Globe; as the Stars in the Firmament, which 12 | 
| ny larger, more ſcintillant, and brillant above the Reſt 


Eupbroſ. Ves, I eaſily diſtinguiſh them from the Reſt on the 


Gicke but J obſerue they are but few in mann moſt of | 
| 1 have Names I ſee affixed to them. | 


* 977 7 


uin. They are indeed hut ſew in dumbte ; — 
Mir Flamſicat, in his, Hftoria Coveſtis; makes but 15 in both He- 
miſpheres, but on this Celeſtial Globe of Mr. Semex's, 
uu dell about 46 Stars of the firſt Magnitude. Theſe Stars 
are, as you obſerve, ſignaliaed with proper Names, as. Mldrbaran, 
Negiilus, Ardburus, en e Rigel, Siri} IE ** 
mahaunt, &c. 1 : 


-12Buphref. ' Ks ths Brent de Magrittude; Troblerve Tookfarve 


*Y 


Twthe Sample, they eee 6 7 Sat e 


leſs than the other. 
Clin. Tes; and younbierwtoo, e ni eee 
und moſt of them without Na —Stars of the third Mag · 


nitude are ſtill more numerous, d nameleſs, of the fourth 
e n 9 e —and of ne fit and fueth 
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Magnitude, they increaſe-very;much+3——but of the 5th they 
are not ſo muny. . The Number of the Stars of every 
Mag nitude in each Conſtellation; are numbered in Klamſted's | 


Hils Calgiis 5:which I have tranſeribed in hls Table, to 


give you a . of: _ PETELED 


—_ 


5 


5 al | 
ELD GDP +1 Nui 424 
A 1 f TR ** 
In the Zodiac — 34, 1 I: 
In the north, Hemiſph! 1511} 4 {2 


* dhe ſouth, Hemiſph:| 517] 4 


Sum eee 
© 2 K TIMO r 
Fang. 'TheSiars, eee ar pa Clap imggin, wo 
muſt have goo yes to diſcern. 


Cleon. They s — at dilcernab, by the beſt Eyes, bu | 
the Teleſcope only K are Sn called Tio Stars, 


T have before. "hinted. g — 0 not one Eye 10 n dan ice 

Stars of the. th. Magnity diffineUy.z an d "ep HY De to- 

lerable — yes 40 kings guilt and. roma ey $ of f'the 
Order. s W 

_ . Eupbriſ. W ll, ” thigk we hay ye, tad. of, Ma gni 

the Stars, Al, Þ Stars of . nitud e ine 1 9 7 

—Tpis i: is a \ glarious: Star-l\ aht, „bur! very. sad. 


Claon. It is always .obſery: | ble, 1 * the colder. the "Ni 1885, 
the clearer the. Stars, thine, if 1 2 be no Clouds: . x —— 
help recollecting ſome choice RefleQions £ on. the Stars, a Gen- 


tleman made, as he oblerved VE one e in a Journey 


from Parapſto to Aupolis, and. y. Y h may rye, to concludg. 
our preſent Speculation, AN 


W Avg trons 4 AX" TI N aud 
Nord de ung Shades confi 15 —— 
Tmperfeet-Images etudrvbe"Soght 7 pion are K KO 
Fred carthly'Objecte © remoud mine Dy mk : 
And view with Look eted#the vaulted Shy p 
Ibhere dimbyfbining- now the Stars apar. 4 
At faft thin-ſeatt'rmg"'thro! the miſiy Ilir: 
*Till Night confirm'dy bir jetty "Throne afeentsy'. \\ 
On ber * 4 | 

Yor. i - Bi : 


10 The: young G EN-/TLEM ** 


But ſoon unveil'd her lovely. Face is feen, e 
Aud Stars unnumber d wait around their Queen 3 
Kang dl their Maker's Hand in juſt Array, 

Are theſe bright Luminaries hung on high + Dy 
a Only to Pleaſe with twinkling Rays our Eye? | 
Or may we rather count each Star a Sun, 
| Round which full peopled Worlds their cauſar run? 
1 Orb above Orb harmoniouſly they fleer „ 
£2 8 20 5 e ford wr is 412 #1 5 
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"DIALOGUE. 11. "£11; 


o te Twelve CoxsTEILLATILONS of the 


Zoplac, with their Fabulous His ron. 10 


1 Thiak, Clernicus, you e laſt Night, that we ſhould 
next take a more particular Survey of the Conſtellations 3 


and of the Origin, Hiſtory, Ge. of each of them. 
Cleon.. Ves, my E upbroſyne ;, : and To-night we'll begin with 
the Twelve Confiellations of the Zodjac ; for they offer themſelves 


.firſt, as being the moſt conſiderable and noted of. all in the 


Heavens: And here we ſhall imitate the antient poerical Af 
tronomer Manilius ; ; who, being? to give an Account of | 


Fiſi Aries, glorious in bis golden Mol, Re 

| Looks back, and wonders at the mighty Bull, ; wr ap 
Whoſe Back-parts fir, appear. E Lag fix : Hes 
With threat ning Head, and calls the Twins. to riſes _ 


They claſp for Fear, and mutually embrace ; 


Aud next the Twins with an unfleady Pace + oY 


r 
E pts: a 
Then Day and Night are weigh'd in Libra's — 
Equal a-while, at left the Night prevails, 
And longer grown, the beavier Scale inclines, . 
And draws bright Scorpio from the. ms are, 
Him Centaur follows with an aiming. * Fg 
e RIC tify: | 1 


| Conktellations, firſt rehearſes them in the- following, Lines. 


323 — a as et 


« wm wn am a an A >. 


and ': avDys PHILOSs or On IT 
Next narrow Horns the twiſted Caper S 
Aud from Aquarius Urn a flood overflows, 2 
Near their Iov'd Waves cold Piſces takes their — 1 417 
With hogs, yh end make ee rr” 
Aids! Lib. "8 
— well, tis tis very e to ſee, as you turn the 
Globe, how the N Situation, Poſture, and Attitudes of 
the Conſtellations anſwer to the poetical Deſcription. — 
But to be more particular, and begin with Aries, der. came 
this Conſtellation by that Name and Fom m 
| Chon, Becauſe, as tis ſuppoſed, the moſt antient Chalean 
Aſtronomers obſerving 'the Sun to enter this Sign, at a Time 


| when the Fields and Hills were moſt remarkably repleniſhed 


and overſpread with Flocks, vaſtly increaſed. with the new Pro- 
duce of Lambs, which (as the paſtoral Life was then moſt con- 
fiderable) they eſteemed the moſt profitable Part of the New- 
year's Product; to ſignalize this Seaſon, therefore, they thought 
fit to call this Sign, or Conſtellation, by the Name of the 
Principal of the Flock, ric, ew hea, Atthis Sent . 


obſerves— 


— 


— .. Hindved Bl. 
A with bleating Cries their milky Dams. 


And in another Place, ſpeaking of the various W oh the 
Spring, he ſays, 
With milder Beams the Sun ſecurely ſhines, 
Fat are the * and b are the NM ines. 
| "Going: I. | 
Zupbroſ. But though this ſeems very natural; yet, if I re- 
member right, the Poets give a different Account of this Matter. 
Cleon. Ves, they do ſo; *tis this Ram, and his Golden Fletce, 
of which the Poets tells us ſo many Stories and Fables; the 
Grounds of all which is thus fabulated . Atbamat, King 
of Thebes had, by his Wife Nephele, a Son named Phrizus, and 
a Daughter named Hells; he afterwards married another Wife, 
Ino by Name, who fell in Love with Phriæus; but, neglected by 
him, ſhe had an extreme Averſion to him; and there happening a 
Dearth of Corn, ſhe perſuaded Athamas, that it could not be 
remedied *till Phrixus and Helle were ſacrificed: But as they 


ſtood at the Altar, Nephele, (i. e. a Cloud) took them away, 
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and gave them a golden Rum that ſhe had received from Mer- 


cury. On this Ram they fled through the Air from Thebes, | 
and in their Flight Helle fell off into the Sea, which from 
thence was called Helleſpontus.  Phrixus arrived at Brixada, 
where, layiug himſelf down to Reſt, the Barbarians were coming 
to kill him; but the Ram awaked him, and gave him Notice, 
with a human Voice, and then carried him ta Colchis, where he 


was kindly received by Ata the King, who ſacrificed the Ram to 


Jupiter, and hung up his Golden Fleece in the Grove of 
Mars; there it was kept by Bulle, which had brazen Feet and 
breathed Fire, and alſo by a great Dragon: The Ram was after- 
wards ſaid to be taken up into: this dlzes, and made the Con- 
ellation we are now ſpeaking of, 
Eupbrof. In ſome ſuch Manner too, eee the 
Origin of Taurus, or the Bull, which is the next Conſtellation. 
Clin. You gueſs right; for as Calves were the next conſi- 
derable Product of the Spring, which were now (when the 
Bun entered this Conſtellation) full- grown and fat, and led out 
from the Stalls to the Fields, the Altars, or the Butchers; fo 
the priſtine Aſtronomers and Herdſmen denoted this Seaſon, 
by attributing the Name of the Bull to that Sign the Sun then 
poſſeſſed. And Virgil, by reaſon of a Star in the Tip of each 
- Horn, takes occaſion to call them Golden Horns, in the follows 
ing Verſes, 
| When with his Golden Horns in full Career, ; 
Toy Bull beats down the Barriers of the Near, 
Georg. I. 


Puphreſ, . A ſuppoſe the Poets have a great: Deal to ſay of 
his fabulous Bull likewiſe, _ 

Cleon. A great Deal; and very meny too, for the moſt 
part 3 the Story is of Jupiters carrying away Europa, the 
Daughter of Agener, King of Phoenicia, in the Form of 2 
bite Bull, into the Iſle of Crete, where he diſcovered to her 
his Divinity, and placed the Bull among the Stars. Ovid re- 
lates the Circumſtances of this Story very poetically thus ; : 


The Ruler of the Skies, the tlumd ring Gad, 
bat ſhakes the World's Foundations with a Nau, 
Amung à Herd of lowing Haifers ran, . 
Friſt a in a Bull, and bellow'd o er the Plain. 
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and L.aDy's PHIL 0S0PHY, 
Large Rolls of Fat about his Shawlders clung,. \ 


And from his Neck the double Deulap hung. 935 
His Skin was whiter than the An ws. 


No ſhining Terrors ſparked i in his Sight, Tai 
But his Eyes languiſ#'d with a gentle * 1 <1 


His ev'ry Look was peaceful, and expre ft 
The Sofineſs of the Lover in the Beaſt. 

' Agenor's royal Daughter, as /he 4% 
Among the Fields, the Milk-white Bull furs 
And view'd his ſpotigſi Bady with Delight, 


Aud at a Diſtance lept him in her Sight. _ 8 ay 
At length ſhe pluckd the riſing Flow'rs, and fed _ 


The gentle Beaſt, and fondlyfirot'd. his Head, . 
He food well-pleas'd ta touch the charmin "xg 
But hardly could confine his Phaſure 3 9 6 
And now he wantons o'er the neigbb' ring 

Noro rolls his Body on the yellow Sand; 

And finding all the Virgin's Fear decay d, 
Comes toffing forward to the Royal Maid; 


Gives her his Breafi to firake, and downward n 
His griſy Brqw, and gently floops his Horns, _ 


In flo ry Wreaths the Royal Virgin art 
His bending Horns, and kindy clapp d his Bag. 
ill now grawn wanton, and devoid of Fear, 


* 
4 
* 8 * 
* 
N 5 
. „ " 
— 


Nor knowing that fie preſe'd the Thunderer, ws 5 


| She fix d herſelf upon his Back, and rode 


O'er Fields and Meadows, ſeated on the God. 
He gently march'd almg,. and, hy Degrees, 


Left the dry Meadnw, and appreach's the Seas, Hh 


Where now he dips his Hai, and wets bis iet; 
Now plunges in, and carries off the Prize. | 


The frighted Nymph hoks backward on the Shore, - _ 
And hears the tumbling Billows reund her > MED BIT 
Bur flill foe lelds hin faft, with one Hand bar: © | 


Upon his Back, while t other grafts a Horn. 


| The Train of rung Garments flies behind, © 
Swell in the 4ir, and hovers in the Mind. 
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Tyr Storms and Tempeſts he the Virgin bores 

And lands ber ſafe on the Dictean Shore; ; 

Where "now in his divineft Form array, 
In his true Shape he captivates the Maids "aa 
Who £azes on him, and with nnd ring Eyes, Sf 
Boebolds the new, majeſiick Figure + 7 
Views his bright Features, and his native Light, 
And all the God 825 4 to her Sight. | WA | 
Metam. n. 


* ee err '. . 
— * 


Euphre/. Thie Bull makes a very adele Figure in 


Poetry, as well as Aſtronomy, J find. But, pray, Cleo- 
nicus, what Origin do you give to the 7 wins, 'or Gemini? 
Clem. Thefe owe their Original to the fame Cauſe, in all 
Probability,* with the two foregoing ; ; for at this Time, (viz. 
about May, when the Sun enters this Sign) the Voung of Goats 
were in their Maturity and Perfection; and were oftener than 
any other Beaſts, brought forth by Pairs, or Twins 5 which 


the Goat-herds (in antient Times, being very conſiderable). 


_ denoted, by giving the Denomination of Gemini to the Sign. — 


| Euphroſ.* Very good z- ; 
Sign Gemini? 


Cleon. They tell us a Story of Coftor 151 Palas, two Sons 
of Leda, the Latter by Jupiter, and was therefore immortal; 


the Former by her Huſband Tyndarns, and therefore mortal. 


When Jaſon undertook the Expedition for the Golden Fleece, 
among other Heroes were Cafter and Pollur; who behaved 
themſelves very valiantly during the whole Voyage. In a 
Storm which happened, two ſtrange Fires appeared playing a- 
bout the Heads of Caſtor and Poll, and ſoon after a Caln 
enſued, Which made it thought there was ſome what divine in 
thoſe Youths. It happened afterwards, that Cafter, being mortal, 
was killed, and Pollux begged « of Jupiter to make him immor- 
tal, which not being poſfible, he only obtained, that his Bro- 
ther ſhould'ſhare half his own Immortality, ſo that each Day 
they alternately lived, the Onei in Heaven the Other in Hell.— 
They were at laſt placed among the Stars, and made the Con- 
ſtelntion Gemim, which you ſee on the Globe, denoted by the 

| ks two 


but what do the Poets ws of this 


|  Heraules, bad killed the vexatious Anim. | 


and Lapy's Paar gs gr HY, 25 


| two Youths, with each A bright Star in his Head, and their 


Names Caftor and Pol to diftioguiſh them. * 
Euphroſ. _ That the firſt Aftronomers mould gie e Name 


of the Ram, the Bull, and the Twins, to theſe Cant 185 


eren 


you have given 2 ſufficient Reaſon ; "but what. would induqe 
them to call the next Conſtellation . in the Zodi odiac, by tlie 
Name of Cancer, or the Crab a 

Clean. Yoult obſerve. a 2 good Deal of 1 . even 1 ih 
this, if you conſider,” that the firlt Obſervers. took Notice of 
the Sun's gradual Aſcent aboye the Equinocti ial. to 2 certain 
Height or Meridian Altitude, from which it afterwards decli 
ed again, and. deſcended as gradually ; 3 and then 1, by Ghat Mears 
could they more pertinentiy commemorate ſo not ble ai an Ob- 
ſervation, than by the Retrograde; * or Jide-long Motion of 4 Crab Fs 
And. the Poets afterward, to make good "theix Part, tell us, 
chat this is the Crab which Funo uno ſent to bite and moleR Hale, 
while he was deſtroying the Lernæan a ra, * * 


IN à- 


tis 111 {Ng 25 


wong the Stars, . . er 4 * EINE 8 ww A ge dd | 
Eupbrof. ut how dame . Lim, ion, 4 0 6 al Re- 
Nr 11177 e 2 e a va 3H ;1 the 
Cn. Aza among Animals Ae te, is the moſt t. powe 8 
fierce, and ſtrong; ſo among the Months ©« of ALT (oF th 
Seaſon in which the Sun occupied this Sign, the Sun's Heat 
and Effects were more fierce and violent than in any ther, i. e. 
about the latter End of Jah and the Beginning 9 Auguſt ; 
and from this Similarity „ the Conſtellation is ſuppo to have 
had its Name by the wo Obſervers of Lime. 7 ag | 
Euphrof. This ſeems probable enough; and 1 Tutflion not 
but it furniſliei the Poets. wie. 1 ale TH Fr Inven- 
tion. 2 * 
leon. It id: lo; * "hey tell 1 us, chat this 1 Nemæan 
Lim, which Fung procured from the Moon, and ſent againſt 
Hercules to kill him; but Herrules tore him to Pieces with his 


Nails, and made him a Spiel and Breaſt· plate with his Skis. - . 


This made Juno hate him ſtill more, and on the Liam beſtowed 
that celeſtial  Digniz he has ever ae enjoyed. 17 ad 
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 Fuplriſe Well, Cleonicus, T:iperctive the Aftrotiomers have 
pts very early Regard to the Ladies, by the Compliment of 
placing Virgo, or a Virgin among the Stars; pray, what was the 
Occaſion thereof ? And' hence thoſe Wi. 


7 ſheaf i in her Hand? 
Chen. About the Tine the Sun ER” tits 85 ign, the Har- 


veſt was pretty well over; and now the young Damſels appear- 
ed and ſpread themſelves over the F ields, gleaning up the Ears 
of Corn. And as they made this the moſt. a 
rural Life, the Aſtronomers did them the 


'7 Wi 


44. 


iment of ; a 


Conſtellation of their own Sex, and gave them 2 Handful, of 
Wheat to ſhew. the 'Octaſion. They allo depicted her with 
Wings, to thew, the Harveſt had, as it were, taken i its s Flight, 
and did them-farewel till the nert Liar. 4 
* Eupbroſ.. And, Braſs 1 have the Poets to tay on this bal 
n:? 


EN Eno, you Fx be ſure; 3 0 tell un, 


h 45. 
from H. * . 

A i 1 by y the batte dr Make eee 
<4 after all the other Gods who went before her, 

2 0 tained the e eee 8 
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| The Prin fr denn Sage po. — 5 


— Avto Libre, e Already e urn 
de Name, from the Equality 'of Dayr and Nights ;- tl 
want te know what is faid of "this in fabulous Hiſtor x. 

Cn. When Fuftice fled from Earth to Heaven, — 


1a to think, ſhe carried * her, which might de 
made 


E 5 and that Wheat. 


ceable Scene gf 


=) Mfr My . fond was 


er. 
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aud L avyks Piiiovortty. + 
made this Conſtellation ;-and I wonder to find the Prets and 


 Mythologi/ts filent in this Particular. However it is ſuppoſet, 


that the exceeding: Uſefulneſs. of the Balance, when firſt in- 
vented, excited Men to commemorate the ſame, by placing 
them among the Stars. And indeed what Invention could de- 
ſerve it more, than that which is the 7% and Standard of Fuſ- 
tice among Mankind? Theſe are the celeſtial Scales, in which 


Jeve is feigned by Homer, to weigh out the Fate of Mortalsz 
and in 1 that of Hector, in the following Lines. 


. Jove bfts the golden Balances; that ſhrwb 

The Fates of mortal Men; and Things below 

Here eath contending Hero's Lot he tries, 

And weighs, toith equal Hand, their Deflinies. | 

: Low „ends the Scale, Jurcharg'd with HeQor's Pate 3 

Ay with Death it finks; und Hell receives the IVighti 
And of this Balance too, Virgil ſpeaks in the following Lines. 

But when Aftrea's Balance, hung on high,” 

Betiviat the Nights and Days divides the Shy 3 

Then yoke ybur xen, ſow your Winter Brain, 

Tull cold December comes with driving Rain. Geor. 1 
"_— There. are doubtleſs many Things of leſs Meie 


advanced to the Stars; elſe, pray; how came a Scorpien there ? 
Who would have thought to have found ſuch a terrible, ſuch 


a noxious Animal in the Heavens ? 
Chon. When you eonſider; that duting the Seaſon the Sün 
is in this Sign, the Weather is generally very bad, and all 


Kinds of Diſeaſes now begin to invade and infeſt Mankind 5 
as Colds, Agies, Afthinas, Fevert, &c: as alſo that this is the 


Introduction to the cold and corhfortleſs; the dreaty and deadly | 


Seaſon of Winter; I fay, when this is conſidered, you cans 


not think it range; that the firſt Obſervers gave this Sign the 
Name of Scorpio, being fo apt an Emblem of the Seaſon. 
The Poets tell as; this was the Storpion which New Orin L 
his Arrogance and impudent Defign.on Diana. 
Eugbraſ. I think I remember a Paſſage in Ovid, where it is 
ſaid; that Scorpio fills the Space of ert whole Signs 3 5 Raw is 


that to be underſtood, Cleonicus ? - 


Clem. Some of the Antients ſeetned not acqtihitited v with the 


Conſtellatign libra, and therefore they * all the Space 
Vor. II. D 25 L398 from 
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; from Virgo to Sagitarius to the 1 of Scorpio 3 3 And there 
tore Ovid ſays— | = | 
"8 There is a Space above, where eie how. 
In Tail and Arms, ſurrounds a vaſt Extent ; 
In a wide Circuit of the Heavens he ſhines, . 
Aud fills the Space of two * * A 
Metam. U. a 

N This ! is alſo evident om Vi wits Compliment. to. Cæſar Au- 
guſtus; for when he propoſes to him the Divinity of a Con- 
ſtellation, he aſſigns him the vacant Place ne Virgo ang 
Scorpio, in theſe Lines. : 

5 Or wilt thou bleſs.0ur FT A with thy Ro * 2 

| And, ſeated next the Virgin, poiſe our Days; | 
ere, in the Void of Heabn, @ Space is free 
| =  _ Betwixt the Scorpion and the. Maid for ks 
_ The Scorpion ready to receive thy Laus 
Tal half his Region, and comracts his — 15 
Georg. I. * 

Eupbroſ. Well, I ſee Aftronomy i is uſeful, too, for under- 
ſtanding the Poets But what does Sagitarius s Bow de- 
note: ? Is it not the hunting Seaſon ? 

Clin. You gueſs very right, my Eupbroſyne ; his Bew and 
enz point out the Sportſman, whoſe Seaſon now cornmett- 
bees. — 

Eupbroſ. But how comes he to de repreſented with the hin- 
der Part an Horſe ? 

Cleon, This is altogether owing to Fable; they tell us of 2 
Centaur, whoſe Namie was Chiron, the Son of Saturn ayd Phil- 
Ha, a learned Phyſician, and Preceptor to the famous Achilles; 

* Hercules's Dart, dipped in the venomous Blood of the Lernean 
Hydra, falling on bis Foot, gave him an incufable Wound; 
he defired to die, but could not, being born of immortal Pa- 
rents; who therefore took hich up to Heaven, and made him 4 
Conſtel lation. TEeopbraſ 


. * Theſe Paſſages in Ovid and Vir 9 ve y ſtrange, when we 
find them in other Places making Mention of Libra as à Sign of the 
«Zodiac. And it is certain, that the Antients had this Sign of tlic 
Balance actuall K depicted on their Globes as long ago as it was at 
the autumnal Equinox, cen is more than 2000 Years fince) for | 
there it appears on an old celeſtial Globe, found among the Ruins of 
antient Lay, and kept in the Farnefien F Palace at —_ of which-I 
have a Copy by me, | 11 58% 
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Eupbroſ. What monſtrous Things the Poets relate 

And pray, what ſay they of the next Monlitey Xn will 
Goat and half Fiſh ? 

- Cleon. This Conſtellation had its Origin fin the wild Goat, 
whoſe Nature being to ſeek its Food from the Bottom to the 
Top of Mountains, climbing from Rock to Rock, aptly em- 
blemized the Aſcent of the Sun, from the loweſt Point in the 
Beginning of this Sign to its higheſt Pitch, or Summit in the 
Summer Solſtice. But the Poets feign, that a Goat ſuckled 


Jupiter, and that after it was dead, he made a Shield of its 


Skin, called Zgis, with which he ſingly combated the Giants. 
At length, he reftored the Goat to Life again, gave her a new 
Skin, and placed her among the Conſtellations of Heaven. 


Others ſay, that Pan, a Man upwards, and a Goat below, 
| was at laſt changed into this Conſtellation, as being the God of 


the Woods and Shepherds, and Guardian of their Flocks. But 
as to the Fiſh- part of n I take it to de a Fancy of mo- 
dern Date. 

Euphroſ. Aquarius, 1 ee pouring his Water from 88 3 


T'll venture to gueſs once more, that this igure is an Emblem 


of a rainy Seaſon. 
Cleon. And you are very right; for Ji rgil uſes the Term 
Aquarius (by a Metaphor) for Winter, as it is alſo tranſlated 


by Mr. DO 
This during Winter s driſly Nen be done, 


'Till Aries receives th exalted 
But the Poets tell us, this Aquarius, when on Ba, was 
that beautiful Vouth Canymede, Son of Tres, whom an Eagle 
(ſent by Jupiter) ſnatched off from Mount Ida, as he was hunt- 
ing, and carried him into Heaven; where Jupiter made him 
his Cup-bearer, and whom he attends at all his Banquets, with - 
_— Cups of Nectar. Or thus, According to Ovid :-— 
| Diſguis'd in Eagle's Plumes he downward flies, 7 
And bears the Phrygian with him to the Skies; 
There he for Jove (in Spight of Juno's Fran ) 
ae A Baule E funpie ae crowns. 
| Metam. X. 
„ 7 he Evening ies e 3 we have 12 | 
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Juſt Time to enquire about che laſt of the twelfe Conſtella· 


Cc 
tions, which ypu call Piſces, or the H ies 3 ; prays tell me in. b 
brief their Qriginal. 4 
Clzon; The Fiſh, being at the Time, when the Sun entort 1 
this Sign, moſt in Seaſon, gave Occaſion for the Denomina- i 
tian thereof; though the Poets tell us other Things: They I 
give two Reaſons for the Divinity of the Fiſhes ; ——— The J 
Firſt is, becauſe in the War with the Giants, Venus being diſ- t 
turbed, converted herſelf into a Fiſh. ;»——the Second, becauſe a 
a Dove ſat once upon the Egg of a Fiſh, in the River Eupbra- j 
zes, and at length hatched a Goddeſs of great Goodneſs, and 
merciful to Mankind. On both theſe. Accounts the Fiſbeg 
were held ſacred, and placed among the Stars. And let 
this ſuffice, my Euphroyne, for the Original and fabulous Hiſ- 
tory of the Conſtellations of the Zodiac; the next Evening 
we will ſpend in purſuing the ſame Enquiries my to- * 
Conſtellgtions i in the northern Hemiſphere. | 3.8 
PIALOGUE Ul. a 


975 the ConsSTELLATIONS of the WE 
HEMISPHERE, with their O 8605 „ ang 
Mythologie Flor. 1 7 

Euphroſyne. 5 
H E Pleaſure of our laſt Converſation has mods the 

Time ſeem long eer the next returned. ——I muſt ſtill 

expect to be indulged the Liberty (chough tireſome) of conti- 

nuing the Enquiries I have begun, in relation to the Reſt of the 

Conſtellations which I ſee ſpread over the Surface of the Globe, 

But, pray, which of them will it be proper to begin withal. 

Clean. Thoſe of the Northern Hemiſphere, or on the North 

Side of the Ecliptic; and then proceed to thoſe on the Southern 

Side, - Theſe will give us Occaſion to rehearſe moſt of the 

leaſant Stories of the Poets and Fabuliſts, in relation to their 
itious Original, and this is all we muſt here expect. 

| Eupbriſ. And which of thelp ” you. hold it Hoher to be- 


gin with? 


C kon. With the t. two o Bears, vix. Urſa Major and Urſa Mi- 
1 as a: the moſt northerly * Greater. of theſe - 
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and Lavy's PHIL oSOPHY: 21 
called Ars and Helice by the Greeks; and the Leſſer, Cynoſura, 
becauſe its Tail was like that of a Dog. The Greater of theſe 
Bears, was once the fair Calfts, Daughter of Lycaon, who be · 
ing deflowered by Jupiter, was by the Rage of Juno, turned 
into a BEAR; and her Son Arcas into the Leſſer Bear ; but the 
Diſgrace was taken away, by Jupiters advancing them to 
Heaven, and making them two ſuch remarkable Conſtella- 
tions. Theſe Bears conſtantly circulate about the North Pole, 
and never go below our Horizon ; on which — Vi irgib 
ſpeaking of Drace, and the Bears, fays's 3 


Around the pal the ſpiry Diagn glider, 

And like a winding Stream the Bears divides 3 
The Leſs and Greater, who by Fates Decree, 
. are to touch thr Northern Sea. 


Gcor g ·· L | 


For Juno 3 8 at their being taken up into Heaven, 
deſired Tethys, (the Goddeſs of the Ocean) that ſhe would nes 
yer ſuffer Caliſto to bathe in her Waters, 


When 1 ſaw the Rival in her Height, 
Spangled with Stars, and circled round with Light, 
She ſought vld Ocean in his deep Abades, 

And Tethys, both rever'd among the Gods. 
They aſt what brings her there? t Ne er aſh, ſays Hes 
What brings me here, Heav'n is no Place for Me. 
You'll ſee, when Night has cover d all Things ger, 
ove's Harry Baſtard, and triumphant Whore 
 Uſurp the Heav'ns ; You'll ſer em proud roll 
In their new Orbs, and brighten all the Pole. 
And who ſhall now on Juno's Altars wait, 
When Thoſe ſhe hates grow Greater by her Hate? 
Jen the Nymph a Brutal Form impreſs d, 
| Jove to a Goddeſs has transform'd the Beg; 
This, This was all my weak Revenge could do: 
But let the God his chaſle Amours Purfue, 
And, as he afted after To's Rape, | 


Refore th Aire 5 to her former Shape 5 
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Then may he caft his Juno off, and lad 
The great Lycaon' s Offi Spring to his Bed. * 1 . 
But you, ye venerable Pow'rs be kind, 

And, if wy Wrongs a due Rani tad; 

© Receive not in your Waves their ſetting Beams, 
Mor let the glaring Strumpet taint your Streams. 
2 top and the heb ut — 
Metam. II. 


 Eupbroſ: But what. is that terrible b or Dragon, you 
mention, which 1 alſo ſee betweon the Bears ? And how came 
he there . 

Cleon. This'was che wach- Boe which Juno appointed 
to keep the Garden of the Heſperides, three Daughters of He/- 


perus, Brother to Atlas. In theſe Gardens were Trees, that 


bore golden Fruit, which Hercules attempting to ſteal, firſt ſlew 
the Dragon, which was afterwards made this Conſtellation. 

- Euphreſ On the other Side the Leſſer Bear, 1 fee ſome great 
Perſonages ſure, Cepheus and Caſſiope, Perſeus and Andromeda, 
are not theſe very memorable Names in Hiſtory ? ; 

Cleen. Yes, more eſpecially ſo in fabulous Hiſtory. Ce- 


pbeus and his Wife Caſſipe, were King and Queen of Ethiopia, 


and Andromeda was their Daughter; ſhe was bound to a Rock 


to be devoured by a Sea-monfter, by the Nymphs, becauſe her 


Mother Caſſiope proudly preferred her Beauty to theirs. 


' You ſee the Fetters on each Hand. The unhappy Caſe of 


this fair Nymph reached the Ears of Perſeus, Son of Jupiter 
and Dana, who, with his F alchion and Wings to his Feet, 


(which you ſee) Lp his Flight through the Air to Ethiopia, 


where he ſlew the onſter, releaſed Andromeda, and then mar- 
ried her. They were all afterwards placed among the Conſtel- 
lations, where they make ſome of the brighteſt | in the Northern 
Hemiſphere. This remarkable Story i is — told -by Quid, 
which is in Part thus 


Naw Lobus, the Ev ning rene WWind 
Ead in eternal Cques with Bars confin d, 
And Lucifer, bright Harbinger of Day 3 
Perſeus, and all to Bus "jo call d away + 


pen 


evil Lavys Parzocorur, 22 


Iden to his Feet again he lac d bis Wings, . 
 Girt on his Falthion ſure, and boldly flings 
Thre' the 10ild airy Regions of the Shies, 
And v'er a Thouſand nameleſs Nations flies; 
And, with a flight Survey, thoſe Countries 7%. 
He made th! Ethiopian Land at Ig. 
There lay Andromeda, expos'd, along, © 2 
Condenm d to ſuffer for her Mother's 3 12 3 
Whem, when the ſbarp- ey d, tow'ring Hero ſpy d, 4 
With Arms to ragged Racks ſeverely tyd; _ | 
But that her flowing Tears ber Life betray'd, __ 
And that her Lacks with fannmg Breezes pla d, 
She loo d a finiſ'd Marble-piece ; but now | 5 
Soft Flames in bis unknowing Boſom glow. _ _ - 3 
Raviſh'd, amaz d, he views the lovely Maid, 
And half forgets bis flying, airy Trade, 
Then, near her, takes the Rack, and, O! hid uy 
Bright charming Creature, fitter far to be 
In fame Kind Lover s ſofter Arms enchuin dl, 
Than. with the Weight of barb raus Fetters pain'd 3 
Tell me, foeet Maid, thy Country's Name and thine, | 
And why thee. thus to Rocks theſe pond rous Chains confine ? 
Silent a-while the bluſhing Virgin fads, 
Of manly Converſe, rarely ui d, afraid; | 
Only her Tears, which ſtill ſbe might command, 
In ber fair Eyes lil rifing Fountains land. 
Her ſnowy Hands her modeſt Looks bad bid, 
But that rough Chains her ſnowy Hands fortid ; 
Oft aj d, (left Silence ſhould her Guilt accuſe) 
A laft fhe both her Name and Country ſhews. + 
Scarce half her Tak was told, when ſounding Waves 
7 Her Fate foreſhew, the hideous Monſter lass 
: | His Sides with Seas, which ta bis Paſſage yield, 
And whelms his Bulk & er half the wat ry Field. 
| The Maid ſbricks out; her mournful Father cries, 
Her Mather tos with equal Plaints replies, 
Both wretched now ; but much more juſtly ſhes © + 
WIS vainer Pride agrv d her Mi 2 x 
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Ne Help, alas ! but uſeleſs Tears they bring, 
And, crying, round their fetter'd Daughter ng © 
Mden Perſeus thus ; weep thus no more in vain, ; 
Few Minutes only now for Help remain. 
Should I, fair Danae's San by thund ring Jore, 
| Perſeus, the Offspring of his golden Love; 
Perſeus, Meduſa's Conqueror, ſhould I, 
Who thro' the Air with certain Pinious 617 3 
Should I your Daughter for a Wife demand, 
I ſure might in your Choice the Faireft ſtand. 
But I to thoſe will greater Merits join, 
9 . 
And beg ber as my Love's viftorious Deed; 
Tf now from Death by my Aſſitance freed. © . 
His Offer gladly both with Pray re ne, 
For who'd refuſe it in that deſp rate Caſe? . 
And, for a Dow'ry tov, that Crown engage: | 
Too weighty grown for their declining Age. © 
Now, as fome Galley, ford with Oars and N 
Plews up the Ocean with itt foaming Sides z 
So the prodigious Monſter's horrid Force, © 
' . Breaks up the Waves with an impetuous 854 
And now no farther off mw eadn 2x on # 
A Bullet with a Balearian Ang, oy 
The gallant Youth, with fudden Motion, Brings | 
From Earth, and cuts the Air with aftive Wing mgy 
And as the bob ring Hero's martial Shade, © 
With Tremblings on the wat'ry Surface play, 4 


The Beaſt enrag'd at the thin Phantom ow, 5 Bu 

Aud at the Shade with utmoft Fury flew. vn 

But as Jove's Bird, i Th Many: 1 tha 

5 5 Where on ſome Plain a Dragon baſking 1 0 
S ͤtoops, at his Back, and to prevent bis Fawss © He: 
Thre's ſealy Neck bis cruoked Pounces draws; Phe 

So be the Air with nimble Wings divides, © VN. 

And plies the Monfler's Back en and rolling Sides 7 whi 

And with a lucky Thruft his Shoulder rive, In 

And pi to Ld *. his greedy Fakhion drive. | on! 


Struck \ 


yud 
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| Strach with ſo deen a Wound, the Monfler raves, my ent 
Au fiercely daun above the "frighted waves, © © 
Then dives again, end with A dreadful Stveep, © 
With thick black ore diftains the boiling Dep. 5 | 
And as a Boar, which pager Hounds engage, | 5 
Se ev ry May he vents bis baffled Rage 3 e DEE 
While Mey LY Fangs the wary Perſeus fi, | | 
And c Way the furious Monſter Piet. E 
Now bn bis Back and Ribs ' ike Anvil beats; : 
Now on his Fif-like Stern 2 repeat nm. 


Perſeus dun jruft $ IV ings no more. 
But ſpies a Rock, which" bare i in Calms might beg Fe 
But under Water ben the Sea ran CT. 
There ſtrait the' faurliſi Yeo takes his Seng. 
And graſps the Summit "with Bis  fwtrdhſs Hand; EY 
And then, to crown In Conqueſt, ftrongly Br, DO EN 
s bis Sword aft thre the ching Monſter 4 . 5 
Now, * the Conqueſt, mighty Shouts Gi Cries + 
King round the Shores, and echo to the Skies. © 


- With 7% Caffiope and Cepheus rar, cur 155 
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Hin at their Son recein d. eee. T er, 1 
| Call d him their Family's Support and Stays © ins 
On whoſe brave Arms their: Hope aud Sgfaty 1. 1 10 
The lovely Maid moves on. aw freed from Chain, SA 
The Cauſe, * ä all bis Pain. 
Mctan. Book IV. 


— That is W bernd Defeription.—— | 
But what, or whoſe is that frigbtful, ill-fayoured Face or Head, 
which Perſeus holds in his left Hand F ow e thoſe. Fare 
that proceed like Hair from it? 2774 

Chon. That Conſtellation is called Caput Aub, or, the 
Head of Meduſa : This Meduſs was once the fair Daughter of 
Phoreus and Cate, who had. golden Hair; her Charms tempted 
NMptans to violate her Chaſtity in the Temple of Minerva, 
which that Virgin Goddeſs fo reſented, that ſhe changed the 
Hair of Meduſa into Snakes, and ſuch, that whoſoever looked 
on them wer turned into Stones; therefore the Gods, out of 

Vol. E | | "9M 


The young GRAN ＋ L E MA * „ 
ba ſent Perſeus to cut off her Head; which he did, and gave 


it to be placed in the Shield of —— T __ Story 
is alſo finely told by the ſame Poet jt — 21k x _ 0 
| Meduſa once tas Her ber Beauty for oe” fag 
Ai whori a Thouſand jealous Suitors aim d; 3 
But more than all, her lovely Treſſe s charm'd,. : 


Whoſe golden Beams her coldeſt Lovers warm a. BY. 
(I've met with \ ſome who waited at her Court, ; 0 * 
And only Wonders of her Lacks report). 5 a 
Her Neptune ſciz'd, with. luftful Paſſions wild, . 
And in the chaſte Minerva's Fane defild: 
| The Virgin Goddeſs turn d afide, and held. LE th 
Before her modeſt Eyes the ſacred Shields. cr 
But that the Crime might be in one reveng 4. ol 4 
To horrid Snakes, Meduſa's Curls ſhe chang d. 2 
| 2 that fhe might i in future rolling Years kh 1 
er-awe the vicious World with pow ful Fart, = 


2 — made Fea in ber Poel 8 bears. 
| Metam, Lib 


This Alt v was One of thoſe three horrid Monſters of Hell, 
called Gorgons ; who ſlew People with their very Looks; the 
| Names of the other Two were Stheno and Euryale, all Daughters 
of Phorcus. From the Blood which gufhed out on ſtriking off 
Meduſa's Head ſprang Pegaſus, or the winged Horſe, which you 
ſee depicted (the Pn}: above the Equinoctial, a little be- 
low . 
Euphroſ. 1 ſoo he pray, what Stories do the F abu- 
liſts tell of this ſingular Horſe ? And how came He in Heaven? 
Con. Fhis Horſe belonged to the Muſes, who let him ſome- 
times to the Heroes and Demi-gods,' for greater Expedition; 
this Horſe Per ſeus rode; and at laſt, Bellerophon mounting him, 
- was carried thre the Heights of Air, where being ſeiſed with 
Fear and a Vertige, he fell to the Earth, and the Horſe was 
made a Conſtellatien in the Heavens. To this Milton alludes 
in his Invocation of e in we mg” of DEAE Book 
of Paradiſe 1150 ; | 


\ 
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tory — eee e by * 1 88 
Into the Heav'n of Heav'ns, I have rz 

An earthly Gue eft, and drawn empyreal Air 
Thy Temp ring; with Bs Saffiy gia dun 
Return me to my native Elament: 

Left from this flying Steed unrein il, ele. 

Bellerophon, though from a lover 1 e 

Diſmounted, on th* Alcian Fields T Ja! e PIO 

ere eee mara wc 
i 752 ans Next G 195 a een e on the 
Globe, is Auriga; pray, Who was Be, and how: came the Kids 
in his Hand behind him? 

Con. Who he was, or how hiſs came 2 theſe Kids i is wal 
to ſay; Mythologiſts are quite ſilent about him: Unleſs they 
intend Pha#ton, who by Ovid i is called the Charioteer F Phoebus, 
or the Sun ; or elſe, he was ſome diſtinguiſhed Perſon among 
the Chariot-drivers in Races, ſo much celebrated among the 
ancient Ereels and Romans ; and ſuch * * to a 
ſent him in the following Lines : — N rei 3 TE Rp 


But when the Ram firſt ſhews thrice foe Degrees 
The Driver reers his Chariot from the Seas; 
And climbs that Steep, ” whence bluſpring Boreas brings 
His North-eaft Blaſt, and ſhakts their freezing Wings. 
He keeps his own Concern, and thence beflops 
Thoſe various Arts which here on Barth he choſe. 
To drive the Chariot, to direct the Courſe, 
And hang with forward. Laſbes on the Horſes 
Now preſs directiy, now wheel nimbly round,, _ 
Out. ſirip the Wind, nor raiſe the 4% Grands 3 
Or craſi athwart, and force the Ref to yield. 
Diſperſe the Croud, and clear the gaping Hell; OS 
Aud the out ſtript, yet ſcorn to flap to Fear, 
But, drive on Hope, and leave behind Deſpair. | 
oh Or, mig. the Race from Horſe to Horſe to leap, 
* Sport oer their Backs,. and fix the. dang raus Step « 


"1 | 9 
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Or, ſingly mounted, break the foaming Jaws, 


_m n bud tabs ro | 
Aﬀe. Book V. 


Be * os be will 4 . pretty 
Uſe of the Story. But pray, Chonicus,. who is that old 
Fellow Boites, with a frizly Beard, ſtanding. with one Foot on 
Mount Mænalaus, holding a Club:i in one. Hands, 5 1 0 Cour- 
fers in a String with the other? 


Chen. His Name implies an Herdfmon 3. but he is more pro- 


perly called 4r#ophylax, or the Bear-keeper ; for he conſtantly 
. Follows the Greater Bear. in its daily Rotation about the North 
Pole. Alſo becauſe the Hear is ſometimes: called the Mage, 
Batu i is moſtly called the Waggoner, by the Poets; _ vids 


New $5 Po ſunt ring World ddr reign,” : _— 
And flaw Bodtes had declin 'd his Wain. 1 "_ "oy 
W 1 

VMuletam. Bock x. 


Ain save Plaste, hots drſeribes the Cohen 
of the Serpent and Bodtrs.— 


The folded Serpent next 8 Pole, 
Stiff and benumm'd before, began to ral, 
Aud rag d with inward Heat, and threaten'd a 
| And ſhot a redder Light from ev ry Star, ... 
Ny, and tis ſaid, Bootes tos, . Then \x 
Wild f 4 haue #6. the' crnber'd with 1 ty Pe 


* — 


gure; he is in a Poſture of Flight, in the 2fly Ne; for 
what Reaſbn could a Swan come there, Cleomicus ? 

Chen. Ah, my Euphriſne, while we are on the fabulous 
Part of Aſtronomy, Fiction is all the Reaſon: you muſt expect 
in Things. And fo ridjgulous ate the Fables for the moſt Part, 
that Jede is pretended td have aſſumed the Shape of a 'Swan, in 
order to deceive Leda, the Wife of Yudarus; which adulterous 
Story is thus commemorated by Manilius, which ſpeaks of this 
* | 

New 
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Ea The . 1 a 0 the next conſiderable Fi · 


er va bene abr * . | 


Next non "OEM which: Jove Dt: 
That Form's reward by which he caught his Lowe, 
When forenied in the fair, deceitful Shape,” 

He cheated trafting Leda to'a Rapes © 
ou 2 with mocks bis 9 e en th Sies 
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Buphroſ. 461 = ouch nobler Bird: . | below te du 

I mean the Eagle; no Doubt but there was ſome nn Occa- 

ſion for his being made a Conſtellation., | | 
' Clron. The Eagle being King of Birds; as apts Wh af 
the Gods, it was always eſteemed ſacred to that ſupreme Deity, 
and was uſually called the Bird of Jove. The Poets feign, that 
Jupiter was brought up in a Cave in Crete, by Doves, who fed 
him with Anbroſſa, and an Eagle, who ſupplied him with Nec- 
tar, which he drew from a Rock ind catried in his Bill; for 
this he was honoured with celeſtial Pignity. Others ſay, 
that in the Wars of the Giants, the Eagle brought Thunder 
to Jupiter, with which he quelled them; and is therefore called 
Jove's Armour - barer by 75.05 the Eagle as a Conſtel- 

lation, Manilius thus ſpeaks. | 


| The tow ring Eagle next dath boldy ſur, Rf” 
An if the the Thunder in his Claws he bore; 5 


He's worthy Jove, fince he, a Bird, ops 8 
De Ann, Boks and orms the in. 


ok I. 


Eupbroſ. Who i is . old Fellow eme, . raſpin 
hideous Serpent in his Hands? Bog 

Chen. Some think he repreſents Aſeulopius, the God of y- 
ſicians and Phyſic 43. he was worſhipped at Epidaurus, lis Birth- 
place, firſt, and afterwards. at Rome, in the Form of an huge 
Serpent. Others think it is Hereules,, who while an In- 
fant, deſtroyed with the Graſp of his Hands two Serpents, ſent 
* Jan., to kill him i in the Cradle: Henee Ovid. — 


Nu lily two Serpents with your Infant Hand, 
Which 1 An Joye's Scepter to command.” 
Epift. 


* Of 
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| Of this Conſtellation, thus Anitas — 

| | | Next Ophinclius rides. the mighty 3 Na 

if Untwiſts his winding Folds, and ſmaoths his Back, 

i Enten its Bull, and ver the flipp'ry Su,, 

1 Hi wide-firetch'd Hands on either Side prevail; 

Il | J. Snake now turns his Back, and ſeems to rage 3 * 

Wo EN That me Ps where bagel Pow re engage wn an; 
85 my Lin Book 1 


il e What is * N in | hat FLAGS Poſture? 
4 What means the Club in his Right- hand, the three - headed 
j Monſter in his Left, and the Lion s Skin hanging over * 


1 | Arm? 10 Fan ra 
=  Cleon. This Waren ſome. a6 the Labours of 8 6 
1 4 derous Demi- god, who was the Son of Jupiter, by Alemena, At 
7 I the Wife of Amphitryo, King of Theben. As he was the grea - <d 
1 1 Hero for Feats of Strength; ſo no Doubt, his Fable had its Co 
1 | Origin i in the Hiſtory of Samſon.— -The Labours of Hercu- Ye 
1 les were many, of which twelve are E wee ul rid 
F are contained in the twelve following Verſes. ck ot He 
= The Cleonean Lion fiſt he filth, 5 
1 = With Fire and Sword then Lerna's Hydra "AY * 

| Of the wild Boar te clears 1b Er'manthean Field, 

'} The Braſe- foot Stag with golden Antlers yields. 

10 ; A Stympha clears of Men-devouring Birds, 

a | Ad next the bouncing Amazon ungirds: : 


1 „ e Gb of King Augeas he cant, 
4 | : The Cretan Bull he vanguiſhes and chains + * 
1 Diomede's Horfes him their Congu rur aun, # 


i . Then he brings low three-headed Geryon; 

Wo | | Heſperia ee NEED.” e EDA 
a Of the Lion's s Skin 1 'made a. Shield, and Breaſt-plat, 
1 which you ſee; that three-headed Monſter is Cerberus, the 
C Dog who kept the Gate of Hell, and whoſe Body was cover d 
10 with mm inſtead of Hair; of whom Virgil thus Ts tn 
4 ”]. . 
6 


pull, by Calli the Muſe; on which he is ſaid to. have  play- 


and Lapys PAH ear AY, 
Stretch'd in is Nane 8 rous Ceri rous 4 
From triple Jaws made all theſe Realms reſound. 
And Horace thus . e 7 4455 
Hell's griſy Porker: Jo you N pid e K 3c 
4 And frown'd and liſten ul to jour Alu, bee ods, nw 
= The Snake even bs Flaw rams; 13 DOJOganto 1 00 
His Jaws no longer glow'd with Flamm: 
Mer triple Tongue was ſlain d with Blood < - 
No more his ro * Jem wade 20 
fl "Hs. „ Book Ill. Ode ii, 


Bupbroſ. Well, to N this e! 2 little, T obſerve Ly- 
ra on the Breaſt of an Eagle, what does that import? © 
. Cleon, Lyra is the Lyre, or Harp of Orpheus, the Son of 


ed and ſung fo ſweetly, that he tamed wild Beaſts, ta yed the 
Courſe of Rivers, and made the Woods follow him. — 

Vea, when he deſcended into Hell to fetch back his Wife Eu- 
ridice; he charmed Pluto and Proſerpina, ( King. and Queen, of 
Hell) and made the Damned dance, if what Vi gil * be 
true: 


di dave 25w. i 4 i655 
25 anhaypy Huſband, Mee tows mores b i + 
„ Diden his tuneful Harp his Loſ dipl, 
Aud ſought his mournful Mimd with Muſic 7 ee, 
On thee, dear Wife, in Doferts all along, * 
He call d, figh'd, ſung, his Gyiefs with be, | 
| Nor wete'they finiſh d with'the ſetting Sun.” RIG 
 Ev'n to the dark Dominions of "the Night! 0 
Hie took his Way; th Fig ont of Light; 
And dar d umidſt the trembling Ghoſts fo Jmgs © 
And flood before the nexorable Ting. 
Th infernal Troops like paſſing Shadrwos glide, ' 
_ Hind, liſt ning, crowd the fiveet Musicians Side. 
4. _ n from the Depths of Hell the Damm d auvunce, 
' ih Th infernal Manſions nodding ſeem to dune; 
The gaping three mouth d Dig forgets to b 
N * Furies . and their” Snakit alete 


1 by 
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Ixion ſeems no more his Pain to feeh, _ 


ur leans Ln bis flanding Whed. 
oY AM IV. 


With 12 tis uſual to Pr: the "= of 1 the Son 
of Jupiter, by Antiepe; he received a Lute, or Harp from Mer- 
cry, the Sound whereof moved the N ſo regularly, that 
they compoſed the Wale of EG of e n to 


Hor ace. * 


Aae * a d goer, auld *Y 
| Obedient Stones to mate the Theban Watt: 5 1 
Ji "He led them as he pleas'd, the Rocks obey'd, 
We danc d . d Tine he FR SA No \ 
5 Att of Poetry, -- 


Eipbreſ. How extravagant are the F ins of the Poets 


They could never propoſe to have Credit for ſuch Romances ; 


what could they propoſe, then, Clemnicus, | in ſuch wild Rela- 
tions? 3 
Cleon. Their End was to ſhew "heir. "SLAVES exerciſe 
their Art, amuſe the Learned, delude the Ig norant, and ſome· 
times to convey moral Inſtructions in this fabulous and hyper- 
bolical Way, which was much in Vogue in the early Ages of 
the World. Thus, all they would imply by the wonderful Ac- 
count of Orpheus and Amphion, is, that they were ſo eloquent, 
as to perſuade the wild and ſavage People of their Time to live 
| LA Lane to the Laws and Rules of civil Society, 7 
Eupbreſ- How came the Dolphin to merit a Place among 
the Stars ? Methinks they made Fiſh plently in Heaven? 
Clin. The Heaven of the Heathen, was a common Recep- 
tacle of every Thing; a wild Miſcellany of all Orders of Crea- 
tures, without Order or Diſtinftion.————But not to digreſs, 
the Poets tell us of one Arian, a Lyric Poet of Laſbæ, who got 
great Riches by his Art; and as he was going to1taly, the Ma- 
riners attempted to rob him, but he deſired he might play one 
Tune on his Harp before they threw him into the Sea ; be play- 
ed, and then leaped into the Sea, where a Dolphin, (drawn thi- 
ther by the Sweetneſs of his Muſic) received him on his Back, 
and carried him to Teedes, with all his Money; for which m_ 
5 * 


and LADP vs Parti SORRY. 33 
nfs the Dophin was made a Conſtellation, according v to Ovid. 


oo * 
13, Gods bebeld the bm Deed, aud Jos. 10 
Aduanc d bim from the Decp to. ſbint bn: 
Anon the Comſfollations, now divin - ' | Cl of 
f nnn Ms ne n paint. 
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 Eupbroſ. "What" is this Coma Bonis wy above Virg 7 1 3, 
Ckon. It is the Hair of Brrenice, the Wife of Ki ng - 3 
1 who vowed to cut off her Haix if ber Huſband retutned 
from the War ViQor ; accordingly ſhe did, and, ſent it to hp 
Temple of Venus,” from whence it was Kid to be taken wp into 

Heaven and made a Conſtellation : On which Catullus has 

wrote a curious Poem in Latin. | 
Euphroſ. The Evening is now ſo far ſpent,” that there is no 

Time for any further Enquiries ; and indeed, if it were not, 1 


believe I have pretty well tired yoy with Queries for to N ight. 


| Cleon. Not at all, my Euphraſyne ; + but luckily for us, we have 


taken Notice of all that afford any Thing of Hiſtory or Fable 

in the Northern Conſtellations, worth Notice the, Reſt are of. 
more modern Invention, and have nothing in them ſignifieant. 
We will, To: morrow, paſs on to the Southern Canſtellations, | 
which will afford us Kander EN _ Flo: ort, and ̃ 
conclude this Survey. | 


4 v4 
4 
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DIATL'O OE I. | 


Of the ConsTELLATIONS of the 1 Soreundh Ha- 
e with their e Hisronx. 


T H I 8 Kath you * 2 a our e or the 
Conſtellations.— We are now to deſcend to thoſe of 
the Southern Hemiſphere, among which, I ſee Orion makes 2 
very conſiderable F igure; pray, Ckonicus, give me his Story. 
Cleon. Iwill, and it runs thus! in Fable; tis faid that Ju- 
piter, Neptune* and Mercury, as they once travelled together, 
Vor. Il. F were 
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were benight>d,. and forced to lodge in a poor Man's Houſe, 
whoſe Name was Hircus; he entertained them as well as 
he could, which ſo pleaſed the Godi, that they promiſed to 
grant whatever he aſked. He ſaid, he promiſed his Wife on 
her Death-bed to live a Widower, and yet he extremely de- 
fired to have à Son; they conſented to his Requeſt, - and I. 
moiſtening an Ox's Hide with their Urine, they commanded 
him to bury it ten Months. After which Time, digging it up, Ml tc 
he found in it a new-born Child, which from thence was called th 
Urion, or Orion... 2 H 
Orion was a conſtant . of Diana, while a Youth; Ml t 
but at length, behaving indecently to her, he was ſtung to in 
Death by a Scorpion. However, Jupiter tranſlated him to Hea- iſ V 
ven, and made him a moſt conſpicuous Conſtellation, which ol 


is thus deſcribed by Manilius. „ | VEN ye 
Art, next the Twins, fee great Onion riſe, WINES f 
Hlis Arms extended firetch d er Half the Skies : 50 | 

His Stride is large, and with a flately Pace > > 


He marches on and meaſures a vaſ! Space. | 
On each broad Shoulder a bright Star's 2 
And three obliquely grace his hanging Blade. 
In his vgſi Head immers'd in boundleſs Spheres, 


3 i . Three Stars leſs bright, but yet as great, be bears, 

ji But farther off remov d, their Splendor's Ig, 

i | Thus grac'd and arm'd, he leads the farry Hoſt. 

1 | l. 

ae 8 
fl Euphrof.. The next Conſtellation I obſerve, is the huge ik 
i | In pale, or rather Sea-mon/ter ; for he is partly ws and panty th 
hy #ifh; How came he in Heaven, pray? ab 
ih Clan. This is that dreadful Monſter which was to havin ab 
iN Andromeda, chained to a Rock; whoſe Story I have before re-M La 
10 lated to you from Ovid, The Whale | is thus deſcribed by Me. the 
4 -ilius : | 

46 4 | | 1 \ th: 
Ml Next on his Belly floats the michey Whale, ws 
14 He twiſts his Back, and rears his threat ning Tai; De 
11 He ſpouts the Tide, and cuts the mig Way, © De 


fi 3 | "Wide gapeshis Mouth, as eager on his Prey; 5 201 


Fu 


and Lavy's Philoso'r wY. 


Such on Andromeda Bs ruſht, SB bee ay 
The troubled W. aves ett erer Ne Shore. 4H 94, 3238 
| Book I. 

| Euphy . What horrid Hydra is that which e carries ſuch. 4 


Length on the Globe? 


Cleon. It makes indeed, a great Fi igure, but Ic cannot 8 
tell its Original. I ſhould have taken it for the Hydra. of 


the Lake Lerna, which Hercules ſlew, but this has but one 


Head, whereas that is ſaid to have many; of which it is ſaid, 
that when any one was cut off, another.immediately ſprang up 
in the Place of it, unleſs the Blood which iſſued from the 
Wound was ſtopped by Fire; this Hercules did by the Aſſiſtance 
of Tolaus, the Son of Iphiclus, and fo flew the Serpent. Ialaus, 
you'll find by Ovid, was no Loſer by this; for when he was 
grown old and decrepit, he was reſtored to mo.” again by 
the Prayers of Hercules. 


At the big D Iolaus WA 
Blooming in Beauty, and renew'd in Years; © 
Crown'd with a ſecond Youth,” and ſprightly Grace, 
| The doubtful Down ſcarce ſhades his maiden Face. 
The Favour to his Uncle's Pray'rs he orb d, 
And * at her Huſband's Suit beſtow'd. | 
Met. Lib. IX. 


Euphriſs Strange Things, ſure, have been done of old: bt 
our Jugglers, or Legerdemain-Gentlemen, could perform any Feats 


like this, they would be in better Repute among the People 


than now they are. But that Dog, there, with a Collar 
about his Neck, how came he in Heaven? And that little one 
above is ſo very pretty, that I ſhould almoſt fancy it to be a 
Lap-dog belonging to ſome of their celeſtial Ladyſhips, if I 
thought any ſuch Thing were the Faſhion in Heaven. 
Cleon. You cannot think any Thing too wild or whimſical, 
that may not be true, of thoſe whom the-Antients have ad- 
vanced to their poetical Heaven: And in this Particular of the 
Dog you have conjectured right; for Poets tell us, this was the 
Dog which belonged to /carus, or rather to his Daughter Exi- 
gore, who, as ſome will have it, was made the Sign Virgo: and 
7 3 it 
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it was permitted her, no Doubt, to take her Dog along with 
her to Heaven. But be that as it will, this is certain, no 
Conſtellation was more notable than this among the Antients, 
an Account of that moſt obvious and remarkable Star in his 
Mouth, of which I ſhall ſay more another Tim. 

Euphreſ. Pray, what mathematical Inſtrument is that which 
1 ſee between the Lion and the Huru? 


Oleon. It is the Sextant of Urania, one of the Nine Muſes 
ie is placed there in Honour of her, as Inventreſs, not only 


of that, but moſt other aſtronomical Inſtruments, and the Pa- 
troneſs of Aſtronomers, and the celeſtial Sciences. Hence 
the Poets, when they undertake to fing of Heaven, and the 


Works of Nature, invoke the Aid of Urania, as At tow.” 


| Deſeend from Heav n, Urania ! By that Name 
F rightly thou art call d, whoſe Voice divine 
Following, above th Olympian Hill I foar 
Above the Flight of Pegaſzan wy 


And the Author of Univerſal Beauty, Mr. l thus! in- 
vokes this Goddeſs. 


—T hou, whom the antient Seer liles wes 
Venus Urania! born the Babe of Smiles; | 
When from the Deep thy bright Emergence ſprung, 
And Nature on thy Form divinely hung, 

| Whoſe Steps (by Loves and Graces kiſs d) advance, 
And chearful Hours lead on the fprightly Dance ; 
Hhile Time within eternal Durance bound 
Harmonious, on golden Hinges moves around. 

Such, Gedleſs + as when Silence wond*ring gaz d, 
And ev'n T hyſelf beheld Thyſelf amam d; 

Such baffly by that Coon Artiſt known, 

Seated apparent Queen on Fancy's Throne ; 

From thence thy Shape his happy Canvas bleft, - 
And Colours dipt in Heav'n, thy heav'nly Form confe/t. 
Such, Goddeſs ! thro this Virgin Foliage ſhine, 

Let kindling Beauties glow thro cry Line, 

And ev'ry Eye confeſs the Work divine. 


2nd Lavys Prnilosoreny. 37 
ab Euphroſ. What is meant by the Word Crater ? The Fi gure 
no Rof the Conſtellation ſeems to me like a rich two-handled Cup, 
its, or Bowl. - 
his Cleon. That is the very Thing; it was the Bowl of Bacchus, 
oe God of Banquets and Revels. Next which, you ſee Cor- 
ich 528, the Raven, or Crow, fitting on the Serpent's Tail. Be- 
) low theſe, you obſerve another of thoſe Monſters they call Cen Gy 
47; WY fours, ſtriking his Spear into a Wolf; and next to him is Aa, 
nly che Altar of Tove ; the Uſe and Occaſion thereof is thus de- 
>... ME ſcribed by Maniliu : | | 


_y_  TheWarld's s great Temple next, and Altar lies, 
the Graded with the Gifts of conqu ring Deities; 
'F When Earth-born Giants did the Skies invade, 
The leſſer Gods impior d the greater's Aid; 
His Pow'r Jove doubted iuhen he view'd fre far, 
The threat'ning Force of the unequal War, 
When he inverted Nature's Frame beheld, 
| That Earth roſe upward, and that all relelPd :. 
in- That Hills on Hills heap'd, rait d their tbreat ning » Head, 
And tri ghted Stars approaching Mountains fled : 
When impious Armies at a monſtrous Birth, 
Broke thro the Bowels of the gaping Earth, 
Of diſagreeing Forms, and frightful Makes, 
Vaſt humane Bodies twiſted into Snakes. 
E'er this no Danger and no Fear was known, 5 
And wanton Jove ſat idly in his Throne. | 
But leaſt ſome greater Pow'r (ſoft Eaſe betray'd 
His Mind to Doubt ) ſhould yield the Rebels Aid; 
He rais'd this Altar, and the Form appears 


With TOE loaded, and adorn'd with Stars. 
Lib. 1 


Euplireſ. What great Skip i is 50 I ſee, called Argo? | 
Clan. This was the Ship in which the famous Expedition 
Vas made by [Za/or and his Company (hence called Argonauts) = 
8 to Colchis, to recover the Golden e ; and is thus deſcribed 


by Manilius E 


Next Procyon view, and next the nimble Hare, 


" Then Argo ſailing thro the liquid Air; As 
JA 4 : Aduan®d 
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Avon d from all the Dangers of the Tides, Re = 
Which fff ſhe flemntd, ſbe now ſecurely rides. 
Heav'n is her Port, and now ſbe rules the Floods, | 
A Godaleſs made for ſaving of the Foy, . 

beers | Lib. I. 

F R 1 ſee the Peacock is honoured with an Aﬀteriſn 

likewiſe, how came that to paſs ? 

103 Clin. You have now quite puzzled me- I cannot tell 


pL | how it came about, unleſs it was in 88. of Argut, 
| whom the Poets feign to. have had an Hundred Eyes, two of 


1 which ſlept by Turns, while the others watched; as is thus . 
I deſcribed by Ovid: ; — PY 
14 Argus's Head an Hundred Eyes poſſeſs d, 1 
= And only two at once declin'd to Reft ; bl; 
11d The others watch'd,' and in a conſtant Round, 
f | Refreſhment in alternate Courſes found; | = 
ws - MUM pere er he turn d, he always I6 view) d, Ps 
[50 I Jo he ſaw, thy fhe behind him flood, Al 
. . He was ſlain at laſt by Mercury, and turned by June into 2 * 
2 Peacoch, who placed his Eyes in the Tail of that Bird. * 
1 ; | | There Argus lies; ; and all that ond raus Light . 
* Which gave his Hundred Eyes their uſual Light, 
+4 Lies bury'd now in one eternal Night, 
tt But Juno that ſhe might bis Eyes retain, 
15 Soon fix d em in her gaudy Peacock's Tram. 
1 ; | ____  Metam. Lib. I. 
1 Eupbroſ. This is pretty much of a Piece with other poetica 
100 Stories. But as I remember to have read, that the Pea- 
J cock was a Bird ſacred to Juno, (as the Eagle to Jupiter) | 
Wy | could not tell whether it might not be on that Account. 
15 Cleon. That may probably be the Caſe; Juno was Supreme 
pl of the Goddeſſes, and her Chariot was drawn by two Peacocks; 
By no Wonder therefore, if this Bird was made a Conſtellation, 
Wa | and I only think 'tis Pity wey had not placed him in ſuch a Par, 
9 5 where — 


to 2 


/ 
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where he might oftener appear, and have 2 Nr amber of 
Stars to bedeck his Tail. 

Eupbroſ. Well, to paſs him, what ſay you of the River 
Eridanus, I ſee there? Is it a River of Ne&ar that ſupplies the 
Gods with Drink? Or what is it, and how came it there? 

Clin. The River Eridanus was that which is now called 
the Po, in [tal ; it was placed in Heaven, in Commemoration 
of the unhappy Fall of Phatton, (whoſe Name at firſt was Eri- 
danus) the Son of Apallo and Cymene. The Fable is this; Phaz- 
ton wanted Apolb to give him ſome Proof that he was his 
Father. Apollo to gratify his Son, bid him aſk what he would, 
and it ſhould be granted him, and ſwore by the River Styx, to 
confirm it, (which Oath is inviolable. ) Phatton aſked Leave to 
drive his Chariot for one Day; which raſh Requeſt greatly 
grieved Apollo, who deſired him not to inſiſt on it, but in vain, 
for drive the Chariot he would, and Apollo by his Oath was o- 


bliged fo permit him, So up he mounts, and drives on, re- 


gardleſs of his Father's Directions; but the Horſes, not finding 
their uſual Conductor, took Head, and the Charioteer did 
dazzled with the Light above, and frighted with the horrid 


Abyſs beneath, and the terrible Scorpion, let go the Reins, loſt 
his Way, and would have burnt one Half of the World, and 
froze the other, if Jupiter had not ſtruck him with a Thunder- 
bolt into the River Eridanus. This Story is the moſt noble and 
ſublime of any in Ovid, and well worth your — ; the _ 
cluſion of wlüch runs thus: ety 


Jove call d to witneſs ev'ry Power above, 

And &en the God whoſe Son the Chariot drove; 

That what he afted, he was forc 2 todo, 

Or univerſal Ruin would enſue. 

He then aſcended the ætherial Throne, 

From whence he us d to hurl the Thunder down 3 

From whence his Show'rs and Storms he us'd to pour, 
But now could meet with neither Storm nor Show'r. 

Full at his Head he ſbot the flaming Brand, 5 

Which ſtopt the Flames, and Fires with Fire reftrain'd, 
At once from Life, and from the Chariot driv'n, 

TY ambitious Youth fell Thunder-ſiruck from Heaw'n ; 


49 The young GN 9 
De Horſes flarted with a ſudden Bound, - £08 

And flung the Reins and Chariot to the — 
Dye fludded Harneſs from their Necks they brate, 
| Here fell a Wheel, and here a Silver Spoke; © * 1 
Hlere were the Beam and Axle turm away, "8 
Aud, ſcarter d oer the Earth, the ſhining Fragments . 
The blaſted Phaeton with flaming Hair. 
Shot from the Chariot like a falling Star; F 2 1 
Which in a cloudleſs Ev ning from the Top 4 Y 
Of Heav'n drops dawn, or ſeems at leaft to. IRE I 
Till on the Po bis ſmoaking ee _ 4 
Fur I his Country, in the wueftern World. ' © 
Ovid's Met. 


Lib. 1. 


| Euphreſ This i is a 10 Relation indeed, though Fabuloi 
and I ſuppoſe was intended to admoniſh us of the ill Con 
ces of raſh and imprudent Actions. But what is the Meaning 
af the Phenix in the Flame, which I ſee upon the lower End 
the River Eridams ? 

Clion, That Bird too is a Fiction; of which PEny t 
writes; that ſhe is of the Bigneſs of an Eagle, and never} 
one; that ſhe lives 660 Years, and then makes a Neſt of h 
Spices, which being ſet on fire by the Heat of the Sun, ne I 
burnt, and out of her Aſhes there ariſes a Worm, which aft 
wards comes to be a Phenix, This we have 1 crib 
by Ovid thus. . _ 


Thus al receive their Birth from ather Things, | 
But from himſelf the Phoenix only fþrings ; 
Self-born, begotten by the Parent Flame 

In which he burn d, another and the ſame * 

Who not by Corn or Herbs his Life ſuſtains ; ' 

But the fweet Eſſence of Amomum drains; 
Aud watches the rich Gums Arabia bears, 
While yet in tender Dew they drop their Tears. 
He (his fue Centuries of Life fulfil'd) 
His Neft on Oaken Boughs begins to build, 

Or trembling Tops of Palm; and firſt he draus 
The Plan with his broad gs and crooked — 9 


" 
viile'/ 
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latury's Artifiggrs 31109 thisthe FE in 
4 farm d, and riſes round : Then with * FREY 


alla. Cimamon, and Stemi f Nerd, * 
„ nl e. eee "his fan ral Bed is i 
| D CREE 
an On run 27 ethereal Nam 
- Eft catches, then: conſumes the coſtly d, 
3% 24 Conſumes him ine t on the Pile he lies; 
Alf in Odiurs, and in(Odours cher. . I a 
12 An Infant Phoenix, from the Former forings | 
Hi. Father's Heir, and from bis tendur Ming. 

S date off bis Parent-Duft :. His Method he . 
Aud the ſame Leaſe of * on the fame Terms r. renerus. - 
TE „ grown to Manhood, he begins to reien. 

| And with fff. Pinions.« can his Flight an, CLONE 
3 Ae lighters of its Load the 775 that bore „ 
. His Father's royal Sepulchr e befares 1 13 „„ 
| | And his own Cradle; this, with Plous Cares... , „ 
| Placd on bis Back, he cuts the buxom Ain, OY FA > SE 
. Seals the Sun's City, and his ſacred Goes, 2 > N 


= Aion ern er er Pp 
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Eubbreſ: A . ſurpriſing — were it trus 
Pray, what is that other Bird called the T uam .ĩ 
Clin Indeed I can ſay but little of it, it is an Indian Bird 5 
but how he, or the Phenix, or the. Indian, or the. Crane, the 
word-Fiſh, Noab's Doves. and other Conſtellations : not named, 
ame by their Divinity, J. cannot particularly ſay. Tis cer- 
ain, they are all of them of modern Date, ſince Mani lu, the 
antient aſtronomical Poet, ſays not a Word of them; nor in- 
leed were the Stars of the Southern Hemiſphere, near the 
South Pole, knoyyn in the Regiſters of Aſtronomy till within 
few Centuries paſt. . And as they became. diſcovered. and re- 
Juced to Conſtellations, the Aſtronomers gave them the Fi- 
ures of ſuch Creatures as they pleaſed. So that there re- 
nains now no more Conſtellations, of which we may expect 
ay poetical Account, unleſs e reckon the Miliy- M ay as ſuch; 
Vol. II. G 5 for 
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for that we _ the Poets very often Exerciſed! their 2 FA 
upon. | 
| Euphreſ. You Tire ieady' given me Al us bones 
Aecount ef the Miſhy- May; but it will be fome Curzoſity to 
hear what the Poets ſay, or feign' © on x that Head, ant therefore 
: pray oblige meſo far. Ok A. 
| ; Clon. I will; Hercults, I lde told your Wits Jui Baſ- 
tarc Child, by Akon, the Wife of Amphitryo, King of Thebes, 
; and therefore he was the Object of "Fan's Hatred. But - 
| many Ways attempting to deftroy him in vain, ſhe 
length, by the Mediation of Palla, reconcilet to the ads 
Babe, and let him ſuck her Breaſts, which he hurt by ſucking 
too violently ; wherefore ſhe put him away, and ſome of the 
Milk was ſpilt, but it was not loſt; for fome of i fell upon 
the Sky, and running along made the Miliy- ay. Some of it 
paſſed through the Clouds, and fell on the Earth, and where it 
fell, Lillies ſprang up, which are therefore White, and were 
by ſome called the Reſet of Fund.. This is the Fable; the poe- 
tical Deſcription of the Milly-Way I have given you already. 
To which I ſhall add the various Opinions of the Ancients 
concerning the Origin of the Milly-Way' from Mauiſus, who 
relates them in the _— Lines. 


Find Men the ws Canſer Arive to 0 fad, 
And vainh wehſire with a freble Mind; © 
And yet thiy firive, they mailly whirl about 
bre various Chuſes, fill chiidimn's to dt | 
Whether the Sdies proton old, hure fhrink thrir Finns, | 
Hind thro the Chinks athnit an'upper Name: 
[ Ls prong wrt ooe tape 
MD 4 But lth b, Jl have u Stam behind «© I tt 
| | Or here the Parts in Wedges clay pri, Re | tic 
| To fix the Frame; rie A e 03H, of 
| | ö Like Cloutts condens'd uppeur, nd nd the Sight, | 
| The Azure being thicl uo into White, £ 
| Or whether that old Take thſerves our Faith, 
1 Which boldly ſays, that this was once the Phy 
| dere Phoebus drove; ami that in Length of m, 
The heated Track * * und burnt —— 
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| The Colour chang d, the Aſhes ſirew'd the Way, 

And fill præſerue the Maris of their Decay: 

| Beſides, Fame tells, by Age Fame rev rend grown, 

. That Phoebus gave his Chariot te his Sin, 

Aud whilfl the Youngfter from the Path en 
Admiring the Arange Brauty of the Signs; 

Proud of his Charge, he drove the firy Horſe, - © 
And would out- do his Father in his Courſe. 

The North grew warm, and the amnuſual Fire 


= — — —— — — — 
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r | 
a Diſſalu d its Snow, and; made the Bears retire; | | N 
ble N was the Earth Hun, ch Counpry m M : | 
ing De common Fate, and in its Cities bun 4. 'P 
the Then from the eurer d Chariot Lightning cam Lane 9 
oon An the whale Skies ure ans contiun'd Blame e. 1 
fit | The Warld tk Fire, and in now hinge Stars „ | | 
e it Dee brielr Amme ie ee bi 
ray 33 hs That Tape: 4 Breaft — Alain d the Shs, F 
dy. dit 1 3 Aud made. that Milky, Way, which juſtly draws 1 
* 115 Name, the Milky Circle from its aul 4 1 9 
is Or as the ſpacius Bend ſcreneiy bright. | | 

rom little Stars, which there thair Bae unite, | : a 
And make one ſlid and cantinu'd Light? .. 
Or Souls, which, loos'd from 15 n * 
, Glay, e eee 
Purg d. from all Droſe by\Virtue, baby e 


eee Aale 
| "Book = 


* _ we bo Gniſhed a fabulous Survey _ the Conſtel- 
lations : That which now remains, is to proceed to a more par- 
ticular Liſe, of nn gol chat ſhall the Kube 
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have yet done; but pray, Chen in what Reſpekhs, or in 
what Particulars," may 1 now expect to be inſtrute#? ; 

Chon. I ſhall firſt ſhew your how to rectify the Globe for any 
Plats then, how to find the Place of the dun, Moon; or Planet, 
11 the Eclipticfor any given Time; and alſo, how to find the Time 
of their Riſing, Sonthing, Setting, &. for that Day: And laſtly, 
I ſhall ſhew how, by the Stars on the Globe, you | may find any 
Stars in the Heavens' . Time of . the Year and the Time 
71 their Niſng. Setting; Sc.. e e 

Eupbroſ. Well, this ill be "very etgheful, ab T —_ 
myſelf a great deal of Pleaſure ard Advantage ih füch a Spe- 
Eulation. Therefore, to make a inning; pray, tell me what 
you mean by retiifjing i th&Ghbes v5 et 2 

Cleon. To rectify the Globe fbr any Place, 1 75 Neva the 
North Pole of it Ju fo bigh aboot e artificial. Horizon, as the 
Poje-Star in the Hleavt i is abou 'the nuturul Horixon non ns 
Phce. ; | | 

Euphroſ. How 1 I 6 to rect the Globe for any 
[particular Place, as London, for Inſtance 4 $7 9%, 2163 bi FEE” 

Cl:on. Vou muft' firſt learn the Latitude of be Place, ei⸗ 


ther dy Obſervation, or from ſomè Table of the Latitudes 


As that of London you'll find to be about 51 30% or this 


you may find on the Terreſtrial Globe, by bringing London to 


the Braſs Meridian, where you obſerye it paſſes under 51: 
35 of North Latitude. Having thus got the Latitude of the 
Place, take the Braſs Meridian, and raiſe or depreſs it in the 
Frame, *till the Horizon cuts tin 51: 30*, equal to the La- 
titude of London, there let the Globe reſt, and it will be the 


3 


Gl. 
the 


Dedination, (3,) See what Degree of the Equinoctial is cut 
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true Repreſentation of the a of the Earth and ben 
for London. 


} 


 Eupbrof, Wel, ade La dos med —The Gloke 


is rectified What am I to do next? 
Clin. The next Thing is to find the Sun's Plate in the E. 

. cliptic for any given Time you pleaſe; this you are to do by 

the Calendar and Ecliptio on the Horizon; in the firſt of which 


you find the Day, and oppoſite thereto, in the Latter, you — 


the Degree the Sun poſſeſſes that Day; © | 
Eupbroſ. Let me try if T ean do this for the preſent Day, 


vhieh is the 8th of May;——Let me ſee! Here I find the Day 


of the Month, and then, in the Ecliptic, F find equal —_ 
it the 18th Degree of Taurus ———ls not that right? 
 Cleon. Very nearly; for in Inſtruments, however d, whe 


muſt not ſtand for a few Minutes, which make no ande 171 


teration from what we 'behold in Nature. 


Eupbroſ. — ines vy found the Ven Plc, what am 11 


to o de next? | 4 


Chen; In the; Fe! Plack, turn the Globe out ll you wh 


the ſame Degree of Taurus in the Ecliptie on the Globe, and 
thereon ſtick a ſmall Patch, and bring that n to the Meri- 
dion, and let the Globe reſt there. 
Eꝛuphroſ. Tis done; the Pateh is now TY thee Meridian; ; 
but. pray, Cleonicus, what does it repreſent there, the Sun? 
Clin. Ves, my Buphrofne, he there repreſents the Noon- 
tide Sun for the preſent Day: For, as I have ſhewn you by the 
Orrety, whenever the Sun comes to the Meridian of any Place 
it is then the Noon of that Day, or 12'0'Clock, ———There- 


fore hold the Globe faſt with one Hand, and with the other 
bring the Hour: Hand, or Inder to the Hour XII, in the upper 
Part of the 8 over * — * nn let 


Things remain. x 
Eupbroſ. This 1 eee eee 4 027 
Cleonicus. Now you may eaſily ſolve many — — 


Problems i in Aſtronomy; as (T.) The Globe, in this Poſition, 
ſhews you all the Stars and Conſtellations that were up, or a- 
bove the Horizon this Day at Noon. © (2.) Obſerve: the De- 


gree the Patch touches upon the Meridian, and that is the Suns 


by 


— — Py _ — — — — as — - — 
—_ — — 


1— ͤ —— ne 


2 — 


_ which chen. repreſents the Sun's Ring, and the Index upon the 


_ conches'the, Weſtern Side of the Horizon, and the Index lands 


A - 
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by the Meridian, and that will be the Sup' right Aſcemſn. (a.) 


Turn the Globe Eaffward, till the Patch touches the Horizon, 


Hour-Circle will ſhew the Hour. (s.) At the ame Time, 
number the Degrees on the Horizon between the Natch and the 
EHaſt. Point, and that will be hi: Amplitude of Riſing for this Day. 
(6.) Then turn the Globe award. till the Patch again toy- 
ches the Horizon, and the Index will ſhem te Hour vit Sa- 
ting this Day. (7.) You obſerve on the Horizon his Ampli- 
tude of Setting from the. . Paint towards the Soutb. Pheſe 
Things you may practiſe firſt aa the Ahe. and ches We: Wal 
proceed to ſome other Problems. 41 5 
Eupbreſt Well then, for the Suns Dechnotion, I hee the 
Patch, cuts; the Meridian in or near the 1 7* Degrees \Nartnpard, 
And that is his Declingtian for to Day. Ai obſerve. the 
Meridian cuts the Equinoctial in about 45 : 80, which you 
Jay is the Sun's right: Aſcenſiam this Day. have now brought 
the Patch to the Eaftern Side of the Horizon, and 1. ſee; the In- 
dex points to the Hour of VII: 30“ for the Time of this RIH 
and his, Amplitude is 27: 207 to the South. Phe Patch 


at the Hour of IV: 3o', which is the Lime ihe Sun ſet to Day, 
an bis Aepdundt of Setting I ſee js the ame menge 
his, Riſing, wiz. near a5 20, to the Suh. Arad 

ln. Very good, m Eupbraßne 3 — . 


theſeſhroblems on the Globe with more ExaRneſs than vou haue 


done. r. Let us ow! remove the Hatch, and put it on che 
ſirſt Degree of Caprirara, where the Sun as on the ſharteſt-Day 
of the M ear, vuix. the a ef Daum, and we ſhall fee othzt 
his Riſing, Setting, Length of Pays and Nights, &c. are the Ga 
285 IL. ſhewad. you:by the 'T heory, J us kl 0 di 5 
Euphraf. Pray do; I'll put the Patch. on the kalt Le 
gree of Capricorn and now let me ee. the Sun 8 De- 


iclination Sauth is then 23: 30/3 this night; Aſcanftion-2.30*;. 


— his Altitude at Noon-35* the Time of .bis\Rifong 4s Wald: 
2% 5 3 and of his Setting. III: 47 3-rrmhbis Amplitude (naw 


| eee is for his Riſing and _ —_— 


which 1 bei eee e 
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Cbron. I find you ars very ready at ſolving aſtronomical Pro- 
blems; and fince on the ſhorteſt Day the Sun riſes at 
VIII: 1, and ſets: at III: 47/, tis evident, the Length of that 
Day is VII: 34“, and of the Night XVI: * which is juſt th 
ſame as I told you from the Orrery. 

Euphroſ. It is ſo; and I am pleaſed to ſee how exactly chis 
noble Inſtrument correſponds with the Orrery, and common 
Obſerration; for F took Notice this very Day, that the Sun 
went down by the Clock juſt at the Time ſhewn by the Globe. 

Ckon. It did fo; and had you obſerved it riſing this Morn- 
ing, you would have ſound it at the fame Time, as by the 
Globe. We have ſolved the Phenomena for the ſhorteſt 
Day let us now ſuppoſe the Sun in the Vernal Equinox, that 
is, in the firft'Scruple of Aries, and fee how theſe Things will 
fall out for that Tito, which you remember is on the 21ft of 
March.” 

Bupbrif. Very good, dee ; it 45 à remarkable Seaſon; 
I think there needs no Patch to repreſent the Sun there; 
the Interſection of the Ecliptic and EquinoRtiat is a Point ſuf- 
fciently notable without it. I'll bring it to the Meridian, 
and then I fet the Hour Hand to XII, as before, and 
thus the Globe now repreſents the Noon of that Day. FA 

Chon, Well, and how do you obſerve the Og Fan- 
culars on the Globe for that Day? 

Euphrofi I ſee they are very different from e 
before Now I obſerve the Sutt's Meridian, Alitu, or 
Height at Noon, is 38: 30”, equal to that of the Zquinottrah, 
the Sun being in it ;_——alfo, beeauſe the Sun is in the fieſt 
Minute of the Egainodrial as well as the Echpticy it has no right 
Aſernſun.Alſo no Declination, for the fame Reaſon 
Alſo, if I turn the Globe £2f or Wt, T fee the Suniwifh ri 
and ſet juſt-ot Six o Che; the Eqninottial being the Sun's Path 
for that Day. Again, I obſerve the Suri riſes and fets e- 
actly on the Eu and Ie Points of n enen and chere. 
fore has no Amplitude that Day. 

Clin. Von are very right in every Particutat;” 27 Bube 
ſe ; and thus you find the Days and Nights are then of equal 
Length, and all other Things Happen juſt as they were ex- 
Plained to ym by the Orrery. - And in the ſame "FI you'll 

| obſerve | 
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. Things: to a if vou 1 a * in 1 other 
Equinox, as on September 12. Let us now proceed to the longeſt 
Day, viz. when the Fun enters the firſt Degree of Cancer, and 
obſerve the State of "Tags for that _— . the 22d of 

une. i 70 
P Euphroſ. Wich a very 1 Win, alias 3 1 on that 
Point I'll again ſtick on the ſolar Patch. which I ſet to 
the Meridian, — and the Hour. Index to the Hour of XII, for 
the Noon of that Day. I now obſerve the Sun's Meridian 
| Altitude is very great, being 62 Degrees, and his right , 
' cenſion go Degrees; his Declination is now 230: 30/- North, 
as it was before South on the ſhorteſt Day. I ſee the Tro- 
pic of Cancer ſnews the Sun's diurnal Path for that Day, and 
by turning the Globe Eaſtward, when the Patch touches the 


Horizon, I ſee the Index ſtand at III: 4%, the Hour of the 


Sun's Riſing that Day. And again, when I bring the Patch 
to the Weſtern Horizon, the Index points to the VIII: 13“ the 
Time of his Setting that Evening; and his Amplitude of 
Riſing and Setting is now juſt as much Northward, AS is 
Southward on the ſhorteſt Day, _ b 

Clem. Very right, my Euphroſyne; ond here again 8 15 
ſerve alſo, that the Sun now riſes on the Hour in the Morn; 
ing, as it ſat on the Evening of the ſhorteſt Day; and ſets 
now at the Hour it did then riſe: And moreover, that the 
Length of the Night now is equal to that of the Day then; 


and the longeſt Day now is equal to the then longeſt Night, 


All which you ſee is perfectly agreeable to the Theory. There 
are two or three Problems more worth. knowing, relating to 


the Sun, to be reſolved on the Globe by the Quadrant of Ali. 


tude, which you ſee is ſcrewed on to the Meridian, at the Ls: 
titude of 51* : 300, viz. that of London, 

Euphbroſ. Pray what are they, and how reſolved by that 
moveable Quadrant F 27 

Clin. One is, to find the Sun's Altitude any 3 of the 
Day, for any Part of the Ecliptic.———As ſuppoſe the Sun in 
the Beginning of Cancer, where the Parch now is, and I would 
know what Height the Sun is above the Horizon at Six o Clock. 
In order to this, I bring the Patch to the Meridian, 


— ſet the Index to XII, as uſual ; | then I turn the Globe till 
tho 


\ 


| 


| 


8 


— 


j 


— 


j 


. e e 
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me Index. points 9 > the Hour of VI, where I hold it faſt; and ES. 

hy the Quadrant Sier:the Patch, and by it I ſee the Patch is ; 

about 19 Degrees above the Horizon, which is the Altitude of 

the Sun at Sc, for the Moining and Evening of the longeſt 

Day: +—— Alſo, for the ſame Day, yon find chis Altituds when 

be is due Laſt or Mf, thus: — I bring the Quadrant to 

the Eaſt Point of the Hormon and turn the Globe till the 

patch touches the Edge of the Quadrant, which you ſes 

is at the 317, and that is the:Sun's! Altitude -when-due Eaſt or 

Weſt that Day. Things remaining as they were, you 

obſerve the Time ſhewn by the Index, when the Sun is due 

Eaſt or Weſt, viz. VII 2 e een, and in the ſame 

Manner, yo will find it to be IM: 397 in the Afternoon. 

And theſe Things you may ſind for -_ my Walle the ee is 

in the Summer Half of the Ecliptic: 1 N 
Euphroſ. Ves, I imagine I can, Cleonicus Katt Meduds | 

by ſeeing you do o ſeems ay pee p other Fro- 

blems remain? 1 0 2 M 4:9] Ie gens 
Cleon. If by 2 a common Quatre or . 1 take the 

Altitude of the Sun on any Day, I can find by the Globe 

what Time or Hour it was; thus ſuppoſe on the 12th 

of May, in the Forenoon, I find the Sun s Altitude to be 46% 

and would know the Time of Day,. l proceed thus: By 

the Calendar, I ſee the Sun's Place, on the: I#th of May, is a- 

bout 20® 2 30” of y ; and there I ſtick the Patch on the Globe, 

which I bring: to the Meridian, and ſet the Hour Hand to XII. 

Then I move the Globe and Quadrant” ſo together, that TI 

cauſe the Patch to touch the 46th Degree on the Quadrant, 

and then holding both ſtill, I obſerve the Index points to IX: 

30, and that was ap ont or: Row when the Altitude was 

taken, | 
 Euphbrof, This ſeems to: be an uſeful Problem Which 
is next? 

Chon, By the Globe, your may y find the Buif's Azimuth for 

Wy Hour of any given Day af the: Year. Thus, ler us - [: 
take the laſt Inſtance of May the 11th, at Halt an Hour after 1 
IX in the Morning; bringing the Sun's Place 8 202 307 to | 
the Meridian, and ſetting the Index to XII, I turn the Globe 

ill the Index to IX: 3G”, and there hold the Globe; 
VoL. II. | H 4 . then 
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then I lay the Quadrant over the Sun's Pla F or Patch, and 
that repreſents the Sun's Azimuth for that Time, i. e, it ſhews 
what Point of the Compaſs the Sun is upon; as in this Caſe 
it is upon the Point of (8. E. by E.) South-Eaft by Ea; chat 
is, 3 Points from the Eęſt towards the South. Tou are alſu 
to obſerve, that the Diſtance between the Quadrant and the 
North and South Part of the Meridian is called the Sun's Axa. 
muh from the North or South ; and is reckoned im Degrees on 
the Horizon. But as this Problem/is-chiefly of Uſe to Navi- 
gators, we will paſs to another, which more + e 
eerns all Mankind, and is in itſelf very curious. ©: 

| Euphref. What one is that, *Chomeans? OO 

Cloon. - Convianing the Brinkof:Bapain light. 
It is found by Obſervation, that after the Sum ſets, tis not dork 
Night till he is deſcended. about 18. Degrees below: the Hori- 
zon; and when he comes to that Diſtance en ee 
in the Eaſt, the Day begins to dawn. © 

Euphreſ. Fhis I long to ſee you ſhew by the Globe 3 for that 
muſt be exceeding natural. 
Clem. And it will be the mere: fog by Hinkig e 
wire to the Meridian, encompaſſing the Globe at 18 below 
the Horizon; for this will repreſent the Boundary between 
Twilight and dark Night. Caſt your Eyes, therefore, be- 
low the Horizon, and you will obſerve, while the Globe is 
turned about, that the greateſt Part of the Ecliptie will go be- 
low the Wire, and ſo will admit of dark Night; but ſome of 
the northern Part does not deſeend below the Wire, and there- 
fore, while the Sun is in that Part, there will be no dart Night. 

Euphroſ. Very good, Cleonicus; J apprehend you very well; 


but pray let me obſerve more nicely, how much of the a 


tic is excuſed from that Boundary of Darkneſs. 
Chon. This you will beſt do, if I bring the Beginking of 
Cancer to the Meridian below the Horizon; and then you will 
eaſily ſee what Degree is cut off on each Side by the Wie. 
I have ſet the Globe; you may . the Oben, 

as I turn it about. 

Euphreſ. I will; J obſerve the Ecliptic feſt ings the! Wire 
on the Meridian, in the 24 Degree of Gemini on one Side; 
and in the 28th Degree of Cancer on the other; — and Fo 
. } 


OO PESVTOESTL 


— e 


and LADUYS PA! LOSOTHT. GT 


by the Calendar, .the Sun enters thoſe Points on the 23d of 
May, and 22d of Fuh; fo that for nnen 
two Months there is no dart Mgbt. 

| Chon, In the ſame Manner, if you regard any * Point 
in the Ecliptic, and ſtick a Patch on it, you will, by turning 
the Globe, eaſily ſee when it touches the Wire; and conſe- 

quently, if you firſt bring the Patch to the Macidian, and 
then ſet the Index to XII, you may ſee what Time the Day 
dawns in the Morning, and the Tw:ihght ends in the Evening 
of that Day the Sun is in that Part of the Ecliptic. 

Euphroſ. Let me try this ;——Suppoſe. the Sun in the 
Varnal Equinox, on the 21ſt of March; I bring that Point 
to the Meridian, and the Index to XII — I tura it Eaſt- 
wards till it touches the Wire, —— when I obſerve the Index 
points to IV, the Hour when the Day begins to dawn. 
Again, I turn it Weſtward till it touches, the Wire, and the 
Index ſhews the Hour of VIII, for. the Time when Twilight 
ends on that Day. Well! this is a very pleaſant Ex- 
periment, indeed 

Clon. The like you may do for any other Day: 


5 


Hhall only obſerve to you, that ſince the Sun riſes and ſets on 


that Day at Six o'Clock, the Length of the Twilight is then 
juſt two Hours. Thus you may find the Length of the 


fame for any other Day, by ſubtracting from the Time the 
Twilight begins or ends, the Time of the Sun's Riſing or Set- 
ting that Day.. For Inſtance, let us take the 2d Day of 
March, when the Sun enters the 12th Degree of Piſces; and 
there putting the Patch, bring it to the Meridian, and ſet 


the Hour-hand to XII; and then turning the Globe till the | 


Patch touches the Wire, I obſerve the Index points to IV: 
4! in the Morning for the Beginning, and to VII: 19/ at 
Night for the End of Twilight Now on that Day the Sun 
riſes at VI: 38/, and ſets at V: 227, and the Difference of 
theſe Numbers from the F ormer, is I: 5 for the Length of 
Twilight 3 which you know is but little leſs than when the 
dun is in the Equinoctial Point; and yet it is now the ſhorteſt 
of any in all the Year, except on the xath of Oatber, when 
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— This is a very curious Point. 2 Pray, how 8 
long is the Twilight on the ſhorteſt Day? . bin <6 4 
Gleon. You will find. the Twilight on 5 i art of Da ct 
zer ends at V: 507, and the Sun then ſets at III: 47 J there- d; 
fore, the Length of Twilight muſt then be 2 Houfs and. 2“ ve 
Which is 1 > i longer than in the laſt Caſe when leaſt. 
And thus we have ſeen the Method of ſolving the Problems re. . 
| Dating to the SUN on the CELESTIAL GLoBE. We! will, the th 
next Opportunity, proceed to the Problems of the Moon; M 
which I dare ſay, you will think for the moſt Part*very'plea: ty 
fant, and entertaining. But, in the mean Time, I ſhall-make b, 
you a Preſent of a Map of the Solar Diſk, or Face of the Sun, of 
for the Sake of giving you a clear Idea of the Spots or Ma- 
culæ, which ſo often appear in the Face of the Sun, and de- tic 
termine its Motion about its Axis; and though I have fofmer- m. 
1 ſhewn them to you through a Teleſcope, and you may M 
have obſerved them ſeveral Times finee ; yet have you ne- 
ver ſo nicely obſerved their Motions, and the various Muta- and 
tions, or Transformations they undergo, as to form a right | 
Judgment of theſe curious Particulars. 'I have therefore ſe- 
lected out of 26 Periods of their Motions,' obſerved and pub- 
liſhed by the accurate Hevelius, One, (viz. the 20th, ) which 7 
is the moſt elegant of all, and beſt adapted for your Purpoſe, 
Vou will there ſee the Courſe which is taken by: two diffe- 
rent Sets of Maculæ, over the Face of the Bun; one of them 
'below the Ecliptic D C A, and the other -above it; both 
which you will eaſily obſerve, are oblique to the Ecliptic, 
and conſe uently, in their Motions deſcribe Curves on the 
Sun's Face, ſomwhat like to the Parallels of Latitude, which 
vo ſee on the terreſtrial Maps, the Axis of which Mo- 
tion is repreſented by the Line BiC E, which is diſtant from 
"the Axis or Poles of the Ecliptie F G, about 74 Degrees, as 
Fou ſee in the Solar Map. The Obſervation of theſe Spots were 
begun in the Year 1644, and continued from the 3d to the 16th 
of "My. ' Below the Ecliptic the Spots obſerved were two, le- 
preſented by d, e, which were but juſt viſible on the 3d Day, 
on the Eaſtern Limb, or Margin. On the 4th Day, they 
appeared as at the Figure The 5th Day, they were 


, not viſible. - The 6th, * and 8th Days, they were 
ſomewhat 


together with her Nodes, any their retrograde Motions, and the 
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ſomewhat increaſed in Bulk. The qth Day, not viſible. 
he roth, and — — the Spot d is vaſtly i in- 
creaſed in Bulk, with an irregular Atmoſphere about it, and a 
dark central Spot. The other Maculæ e, continued e- 
very Day much of the ſame Magnitude and Appearance; but 
on the 14th, it ſeemed to have a ſmall Atmoſphere, mingling 
with that of the large one. On the 15th, and 16th, as 
they were ſo near the Weſtern Limb of the Sun, their viſible 
Magnitude leſſened till they diſappeared. A great Varie- 
ty of Transfigurations may be obſerved in the Spots marked 
b, c, a, in that Courſe above the Ecliptic, on the ſeveral Days 
of the Month there repreſented by Figure. 

Euphroſ. I am obliged to ydu for this Piece of nice Infruc» 
tion; I ſhall put it in a Frame with a Glaſs before it, that I 
may have this moſt wonderful and glorious 8 of the 
Mundane e. e n in my TR | 


* 
— — 2 OO 2 


DIALOGUE vi. 


The Uſe of the CxLesTIAL GLOBE in 4 Solution 
of LUNAR PROBLEMS, or thoſe which relate to 
on Motion and Fhenamene of the Moon, _ 


— 


* e | 


3 ae heretofore we talked of the Moon, you 
ſaid her Path, or Tract in the Heavens, was not in the Eclip- 
10 nor was her Orbit conſtantly the ſame, but always vary- 
ing; how then can you ſhew the Problems relating to the 


Moon on the GLR; , - _ 
Cleon. The Taſk of E the Reaſon, or Cauſe of 


ber various Motions, and framing a juſt Theory thereof, was, 


indeed, an arduous one; and reſerved for the great Genius of 


dir Jaac Newton. But when once her Theory became eſtabliſh- 


ed, it was eaſy to ſhew her Path, and her Place on the Globe, 
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| Euhirof. 1 4, and with great Satisfaction, us it desde the 
cleareſt Idea of the different Paths of the Sun and the Moon thro 
dhe Heavens, But ſince this is the Cafe, how is it, that the 
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Solution of moſt other Problems of the Moon by a very imple 


and eaſy Contrivanee, as an Appendage to the Globe 
R Indeed! ee what and how is (ae: E 1 br 
N It; is nd n PREG a piece of Silk Twiſt, Meng 

Ends ſo tied together, that, when put on the Globe, it ſhall 


| girt it very tight. This is the Thing, and when | 


put it upon the * it will there — the Moon's 


Way. 
Euphreſ. But . the Moon g Orbit lies 3 tho Eclips 
how can you tell where; and how to fix it? N 


Cleon. By an Ephemeris, . {as Parker's, Woour 8, Er) [ 
can eaſily find the Place of. the Nodes, or Points of the Ecliptic, 
in which the Mebn's Orbit crofles it, for any given Time of 


the Year. By tht ſame Zphtmeris, I alſo find the Latitude; cr 
Angle which the Moon's Orbit makes with the Ecliptic for 
chat Time; but this on the Globe may my be taken about 


Degrees, without any ſenſible Error. 
Enpbrof. Well then, ſince tis ſo eaſy a Thing, f uy Cl 
onicus, pution the Silk. Cord to repreſent the Orbit of the Moon, 


for the 14th Day of Auguſt, this preſent Year 1 759. 


Cin. I willl — bete is Parker's Ephemeris for, 17594 in 
which the Moon's Place and Latitude is ſhewn for every Day 
of the Month. at Noon, and the Place of her Nodes for every 


th Day, as you fer in thoſe Columns reſpectively.—— Thus 


on the 4th Day of Augu/t, the Moon's Place is in Taurus y 
2137, yr Latitude is 4* : 14, and her aſcending 
- Fa Qin 5*: 47” of Cancer , and the deſcending Node 


S is of Courſe in the oppoſite Sign Capricorn v, therefor 
put 6n the Silk Line upon the Globe, in ſuch a Manner as that 


it may interſect the Ectiptic in thoſe two Points. Laſtly, at 
the Diftance of go Degters on each Side the Node, TI raiſe the 
String on one Side, and depreſs it on the other, till it i865 


Deg grees diſtant from the Etliptic.———— Thus, -you-fee,' the 
filken Path of the Movn Nan or for the 14th pron Au- 


4 322 1 4 


Moon 
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Moon, ſaid in the Epbemeris to be in ſuch a RO of fuchs' a 
Sign of the Ecliptic ? 


Clan. This you moſt underſtand is her 6 au 5 


her Orbit to the Ecliptic, by a Line eonceived to paſs-through 
per Center to the Eeliptie, which is called a Circle of Latitude 
and this is done by the Ephemeris- Makers for every Day in 
the Year.———-T hus,- for Inftance, the ſaid Ciscle of Latitade 


paſſing through 10%: 13* of Taurat , will cut the filken 


String in a Point, which will hew eee n of the laden 
in her Orbit for that Day at Noon. 


Exphroſ, 1 underſtand you perfely well; and fo, I ap- | 


poſe, if I flick a Patch upon that Point, it will be a true Re- 
preſentation of the Moon's Place, in order for the Solution of 


fuch Problems as relate to her Riſing, —_— Ee, for that 


Day. And therefore——— _ 

(leon. But hold, Siſter, one Thing you FR nana 
ef, which is the large Space which the Moon deſcribes every 
Day in her Orbit, by which Means it becomes neceſſary to 
find her Place, not for the Noon of the Day, but for any 
Number of Hours, before or after, at which her Appearance 
18 required. Thus, for Inſtance, ſuppoſing the Fime of 
ber Riſing on that Day was required, her Place. muſt be 
ſought for about ſix Hours before Noon, and for the 'Time-of 
her Setting, her Place muſt be ſought ſor fix Hours after. 

Euphroſ. You do well to put me in mind of ſo neceſſaty a 
Point. I well remember, you ſhewed me, on the Orre- 
ty, that the daily Motion of the Moon was about 13 Degrees 
at a Mean, but in-the Ephemeris for the: propoſed- Time, 1 
obſerve, that the Motion of the Moon, from the Neon af the 
14th, to that of the I5th, is 14%: 67. Therefore about a 
fourth Part of that Space, wiz. 3*® : 16” muſt be added to her 


Place, the 14th Day at Noon, for her Place at Six in the Eve- 


ning, which will make 135: 29” of Taurus So _— 1 ſup- 


| poſe, I may now ſtick the Patch. 


Cleon. That will be the Place of the Moon FA the Evening 
of that Day, and by Means of the Patch, which you have 
placed under her Orbit, juſt below that Point of the Ecliptic, 
you will ind her g e ſor that Evening, much after the 
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ſame Manner you did thoſe of the Sun, in _— to its 0 


1 Southing, &c. 


Euphreſ. So J apprehend: But bete try bor, sg 


I am at the Practice. The firſt Thing 1 have to do; 1 


ſuppoſe, is to rectify the Globe to the Latitude of the Place, 


and then to bring the Moon's Place tothe Meridian. 

Cle. By no Means, Siſter. -t. is the Sun's Place you 
are to bring to the Meridian, and place the Hour Index at _ 
and thus it will be rectified for your Purpoſe. - 

Euphroſ. If 1 knew. how to do the Thing, 1 2 800 80 
need a Tutor. But I ſee the Reaſon of it at once, now 
you have ſet me right.— Well | let me proceed. The 
Sun's Place I find in the Epbemetis for that Day at Noon is 
21* : 16 of Leo, which Point of the Ecliptic: J bring to the 


Meridian, and there holding. it faſt, I fix the Hour-hand to 


XII, and thus it is rectified for that Day Then I turn 
the Globe, till the Index points to the Hour of VI. ——But 
I ſee no Moon above the Horizon. Of Courſe, I turn the 


Globe till the Patch comes into the Eaſtern Part of the Ho- 


rizon, where it ſhews the Moon riſing at a few Minutes after 
X, upon the E. N. E. Point of the Compaſs nearly, and a- 


bout 21 Degrees of ere North. — Am I not tho een 


Clonicus? 
Clan. Tou are very near the Matter : n if you would 
be very exact, you, muſt make ſtill more Allowance for the 
Moon's Motion for 10 Hours, inſtead of Six, which will car- 
ry her a little farther Eaſtward, and make her riſe ſomewhat 
later. | 
E uphroſ.. I hy the Neceſſity of it, * * you have ſaid, 
and I was going to ſay, that I had Nothing now to do, but to 
bring the Patch to the Meridian, but I obſerve, that will take 


up 7 Hours Motion of the Globe, which added to the former 


10, make 17 Hours, from the Noon of the former Day; 
therefore 3 of the Moon's daily Motion, or near 10 Degrees, 
muſt be added to her Place the foregoing Day, which will 
give the 20th Degree of Taurus , in the Ecliptic, for the 
Moon's Place in; her Orbit juſt below, to which I muſt now 


remove the Patch, and having brought it under the Meridian, 
I ſee the Hour-Index points to about Half an Hour after Five, 


for 
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far the Time of her Southingz on the 15th Day; and this, I 
obſerve, is confirmed by the Time of the Moon's Southing in 
the common Almanack, prefixed to Parker's Ephemeris,— 
Then next, I obſerve, that in bringing the Patch to the Weſ- 
tern Horizon, there will be about 7* Hours Motion of the 
Globe required, which muſt likewiſe be allowed for in the Mo- 
tion of the Moon, which, added to the Former, make out the 
Motion of the whole Day, or 14 Degrees.— And thus I 
find the Time of her Setting to be about One o'Clock on the 
15th Day. Hence alſo it appears by the by, that on the 
Day before, or 14th Day, the Time of her Setting was about 
Mid-day. 

Chen. I am glad to ſee you are ſo dextrous, my Bupbroſmes 
at the Solution of Lunar Problems; and though they are not 
ſo readily performed as. thoſe of the Sun, yet are they, in their 
urn own Nature, more curious, and very eaſy, with a little Prac- 
But tice, by Means of the Ephemeris, and the moſt difficult Part is 
the now over. In the Solution of theſe Sort of Problems, there is 
Jo- WI 21fo greater Variety than in thoſe of the Sun; for here we may 
fter BY obſerve, that as the Moon's Orbit makes an Angle with the 
2. Wl Ecliptic, we enquire for the Latitude as well as the Longitude 
bt, of the Moon, and you-obſerve, in the Ephemeris, that her La- 
5 titude, on the 14th Day of Auguſt, at 12 o Clock, is 4: 14.— 
uld Euphroſ. Very good; I fee it is; but what are thoſe nu- 
the merous Lines croffing the Ecliptic at right Angles all around the | 
ar- Globe, and others that run parallel to the Number of 8 on ei · 
hat BY ther Side, and what is their Uſe? | 
Chon, They are called by Aſtronomers the Zodiac, and they 
ud, are drawn at the Diſtance of a Degree from each other, and 
to thoſe which ate perpendicular to the Ecliptic ſerve to meaſure 
ake BY the Degrees of Latitude in the Moon and Planets, none of 
ner BY which ever deviate ſo far as 8 Degrees from the Ecliptic ; and 
7 therefore, wherever the Places of theſe celeſtial Bodies are 
e found, their Latitudes from the Ecliptic are by theſe Lines ea- 
vil ily ſhewn ; as alſo the Longitude, and many other valuable 
the Uſes are to be made of them, as we ſhall find in our future 
Practice. This Zodiac is one of the many great Inventions of 
am the late Dr. Halley, and has within about a Year ſince, been 
* W 1 YI placed 
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placed upon Mr. Senex's celeſtial Globe, for readering its Uk 
more extenſive and perfect. 

Euplroſ. This muſt be a very great Improvement of the 
Globe, as I myſelf am Witneſs ; ſince, by thoſe Lines, I fee 
the ſame Latitude of the Moon expreſſed on the Globe, as I do in 
the Epbemeris; 3 Whereas, without thoſe auxiliary Lines, I could 
not have known what her Latitude had been, without the 
Trouble of meaſuring it by the Degrees on a Quadrant of Al- 
titude. I likewiſe ſee, at the ſame. Time, what Latitudes 


| correſpond to the Place of the Moon in every Part of. her Or- 
bit, or Diſtance from her Node, which mult be a vs. great 


Satisfaction and Pleaſure to all Lovers of Aſtronomy. . 

| Cleon. By Means, of the ſilken String, you will be enabled, 
at all Times, to obſerve the Declination, of the Moon from 
the Equinoctial Line, which will be ſometimes leſs than that 
of the Sun ; and be lometimes North, when that of the Sun i is 
South, and vice ver ſd. 


Eupbrof. Well! let me enquire whats the Dycination of the 


Moon is for the 14th Day of Auguſi at Noon. bring 


the Patch to the Meridian, and there find it under 11 405 
which therefore is the Declination for that Time. In- 
deed, by this artificial Lunar Orbit, I can eaſily ſee, that the 
Declination of the Moon may be ſometimes 5 Degrees greater, 
and ſometimes ſo many Degrees leſs; than that of the Sun.— 


Ialſo ſee, that her Declination may be North, while her Lati- 


tude is South, and the Contrary ; and were the Lunar 
Orbit to interſect the Ecliptic in the Equinoctial Points, it 
would cauſe the Moon to appear much nearer our Zenith, at 
ſome Times, than ever the Sun has been ſeen; and to ſhew her 


but at a ſmall Diſtance above the Horizon at other Times :— 


And ſuch Appearances of the Moon I have really ſeen, and 
wondered, at the ſame Time, how it came to be ſo; nor do 
J yet ſee the Reaſon plainly, unleſs I can ſuppoſe the Nodes 
of the Moon's Orbit to change their Places, and at Times get 

into the Equinoxes. N 

Cleon. You have now hit upon the very Thing, that cake 
ſuch a pleaſing and wonderful Variety in the Lunar Phænome- 
The Nodes of the Lunar Orbit are not fixed, but 


eonſtantly in Motion in a retrograde Manner; i. e. they g0 
backward, 
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backward} or contrary to the Order of the Signs, and at ſuch 
a Rate; as to be every Year 20 Degrees more backward in the 
Ecliptic than before. This you may be eaſily convinced of by 
the Ephemerts 3 for the Place of the aſcending' Node for the 
firſt Day of January, for the preſent Year, was in 155 51 of 
Cancer, and through every Month of the Year it retrogrades, 
till the laſt Day of December, it is found in 27: 307 of Gemi- 
ni; and thus, in the Space of about 18z Years, the Nodes go 
backward through all the Points of the Ecliptic, and conſequent- 
ly, once in that Time the aſcending Node will be in the Begin- 
ning of Aries, and ſhew the Moon nearer to, or or farther from 
our Zenith, by 5 Degrees, than ever the Sun appears; but, 
when it poſſeſſes the autumnal Equmox, the Contrary will hap- 
pen; and there are few People that live to the Age of 30 or 
40 Years, but what muſt remember to have ſeen this Variety of 
Lunar Altitudes, as they happen ſo remarkably different, in 
the Space of little more than nine Years. | 

Euphroſ. J ſhall not trouble you with it now, Cleonicus ; but, 
for my own Amuſement at leiſure Hours, I ſhall put this Lunar 5 
Orbit into all its different Poſitions, with regard to the Eclip- 
tic, to ſee from thence all the Variety of Appearance that can 
ariſe, with regard to her Alritudes, Riſing, Setting, Sr. 

Clem. Now you talk of her Riſing and Setting, I muſt ob- 
ſerve to you, that there will be ſomething very pecuharly ſtrange 
and entertaining reſult from your Experiments of that Kind; 
eſpecially, if you enquire how theſe Phænomena will be cir- 
cumftanced, in regard to the different Parts of the Earth; by 
rectifying the Globe to many different and extreme Degrees of 
Latitude. One Phznomenon of this Kind you have heard 
much talk of, uſually called the Harvęſt. Moon, and ſometimes 
the Shepherds, and the Hunters- Moon, which, if you remember, 
I told you I ſhould reſerve for an Explication, *till I came to 
the Uſe of the celeſtial Globe. This being the only Inſtru- 
ment by which it can be naturally repreſented and clearly un- 
derſtood. 

Eupbroſ. Nothing will be more grateful to me, than the Ex- 
panation of a Phænomenon I have ſo long deſired to under- 
ſtand, and which is looked upon almoſt as e * 
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Clin. As much as this has amuſed and ſurpriſed many 


People, and as prolix and tedious as ſome Diſcourſes have been 
to explain it, you will find, that there is nothing ſtrange ot 
wonderful in the Nature of the Thing itſelf, and that it re- 
quires but very few Words to explain it, at leaſt to the Ap. 
prehenſion of the Fair Sex. For this Purpoſe, take your 
Globe, and reQify it for the Latitude of England, and turn it a- 
bout, till the two equinoctial Points are in the Horizon, the 
Vernal Equinox | in the Weſtern os and the Autyrangl Equi- 
zox' in the Eaſt. | 

Euphroſ. This I have done ;- And what follows then ? 
Cleen. You will then obſerve, that the Ecliptic has a great 
Elevation above, or makes a very large Angle with the ſou- 
thern Part of the Horizon, viz. about 62 Degrees. Now 
turn the Globe about, ſo that the Eguinoctial Points may inter- 
changeably poſſeſs the ſame Parts of the Horizon as before, i. . 
the Autumnal Equinox in the Weſtern Faint, and the Vernal 
Equinox in the Eaſtern Point. 

Euphroſ. This is eaſily done properaring 1 quek what you 
have next to tell me. ls it not to obſerye how ſmall the 
Angle is which the Ecliptic now makes with the Horizon? 

Clean. That is the very Thing, my Euphroſyne + for on 


theſe two different Poſitions of the Ecliptic, with reſpect ta 


the Horizon the whole Affair depends, which we ſhall render 
more eaſily to be underſtood, by exemplifying this Matter in 
the following Manner. In the firſt Caſe, ſuppoſe there 
was a Full Moon on the Day of the Vernal £quinox,—— 
ky I bring the firſt Degree of Aries to the Meridian, and ſet 
the Hour Index at XII. Il turn the Globe, *till that Point 
touches the Horizon, and ſhews the Sun Setting therein 
then you will eafily ynderſtand, that the Full Moon is in the 
firſt Point of Libra, and Riſing in the Eaftery Point of the Ho- 
.xizon, and juſt at Six o'Clock.. 

Euphroſ. All this I perceiys very plainly, What am I ta 
obſerve next:? 

Chon. You will now recollect, that ſince the Moon moves 
in one Day about 130, therefore the next Day at Night, at Six 
in the Evening, the Moon will be advanced to 13? of Libra; 
and therefore, to ſhew her Riſing | in the Horizon, the _ 
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muſt be turned about, till that Degree of Libra appears in the 
Horizon; then look at the Hour-Index, and you will 
ſee it point to 16 Minutes paſt VII. Whence you obſerve, 
the Time of her Riſing is one Hour and a Quarter later than 
on the Equinoctial Day, or Evening before. 

Euphraſ. All this is very eaſy; and I preſume you are next 
to ſhew the ſame Thing, or the Difference in the Time of her 
Riſing for the other Equinoctial Day. OED 

Cleon. You rightly judge of my Intention. II bring 
the Point of Libra, which the Sun is now ſuppoſed to poſſeſs, 
and place the Index to the Hour of XII, Then turning 
the Globe, I bring that Point to the Weſtern Point of the Ho- 
rizon to ſhew the Sun there Setting, with the Index pointing to 
VI. Then in the Eaſtern Point of the Horizon, the Moon 
js riſing, at the ſame Time, in the firſt Point of Aries, 
Then, ſince the Moon will, by Six o'Clock the next Evening, 
have advanced 13 forward, I muſt turn the Globe, till the 13? 
of Aries riſes ; and I turn it, you ſee, but a very little 
before the Moon appears ; for look at the Index, and you will 
ſee it point out the Time of her Riſing, which is but about 22 
Minutes after VI. | | 

Eupbroſ. The whole Thing is now unravelled. ———By 
this Experiment, I at once ſee the Nature of this Phænomenon. 
he ſmall Angle which the Ecliptic now makes with the 
Horizon is the Reaſon why ſo ſmall a Motion of .the Globe is 
neceſſary to make the Moon riſe after the ſetting Sun. But 
22 Minutes Difference i in Time now, and 76 in the former Caſe, 
———Hence it is very evident, that for ſeveral Nights about 
the Autumnal Equinox, we are no ſooner bereft of the Sun- 
beams, but the Moon illumines the Sky with her ſilver Light, — 
The Contrary of all which muſt happen at the Vernal Equinox, 
where ſo lazgge a Space muſt intervene between the Setting of 
one Luminary, and the Riſing of the other ; and conſequently, 
I'm fully ſatisfied from hence, why thoſe lightſome, pleaſant 
Evenings ſhould occaſion the forementioned Appellations of the 
Moon, as being ſo particularly ſerviceable to Shepherds, Sportf- 
men, and People i in the Harveſt · field. And I farther ob- 
ſerve, that this ſmall Difference of Time between the Setting of 
the Sun and the —_ of the Moon, in the autumnal Seaſon, 

will 
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will be ſtill farther eſſened, when che Nodes of the Kubo are 
an the Equinoctial Points, i. e. when the aſcending Node poſ. 
ſeſſes the firſt Point of Aries; for then the Moon's Orbit will 
be moſt oblique to the Horizon, or make the leaſt Angie n 
it. 

Chon. Your Readineſs 3 in apprehending the Reaſon of theſe 
Phznomena ſuperſedes the N of inſiſting any longer up- 
on this Subject.  _ 

Your next Exereiſe will be the Planetary Praxis, which will 
afford you ſuch Inſtruction, as will be attended with equal 
Pleafure' and Uſe, and be a convincing Proof, how neceſſary : a 
Pant the celeſtial Globe muſt be of an Apparatus fort the ue 
tion ef "Fung" Gentlemen and Ladies. e 
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f of the CxIrsTIAI GLoBs, # in the Solution 
of PR OBLEMS relating to the PLANE Ts and Co- 
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© its 1 E profent Hour, my 1 is e — your 
A, farther Inſtruction in the Doctrine of, practical Aſtrono- 
. 4 2 know full well how uſeful the Celeſtial Globe i is 
in the Refplytion of ſuch P. oblems as relate to the Sun and 
Moon; and you will now find it very eaſy to apply that excel- 
lent Inſtrument, in the ſame Manner, to ſolve all ſuch ee 

- AS relate to the Planets and Comets. | 
Euphreſ. I make no Doubt but I ſhall ; and it is a n 
lar Pleaſure to find, that Problems of ſo ſublime a Nature ad- 
mit of, a Solution with ſuch great Facility by the Globe. The 
happieſt Invention ſure that ever Mankind was bleſt with 
And it is no Wonder, when we ſee thoſe noble Infttumegts 1 in 
the Study of every Gentleman and Lady of Taſte. —— With 
* to the Planets, 1 pevſuanc, there will be no great Diff 
culty; 
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airy : babe ticks 
the Comets, 1 am quite at a Loſs to pkg as I have 5 
ever heard ſuch a Thing, or ever find the Mention of it in 
thoſe Authors, you! hays recommended me,; 9: ven, pop the 
subject. 5 

Cleon. Never Tons, my 194 though "os Subject is 
new, it is not difficult; and vou may have the Pleaſure of be- 
ing the firſt of your Sex, to enjoy the Benefits of the Praxis on 
Cometary Aſtronomy... The Comets are, properly ſpeakjng, 
no other than a very, large, and numerous Claſs, of Planets, 
whoſe Motions, performed in the Heavens, I have Already ex- 
plained unto you; and it_is the. Glory of the, preſent Age to 
have the firſt; and, fulleſt Confirmation of this new Species of 
Aſtronomy / confirmed, as we may fay, by Experiment. I; 
mean, by the Return of that Comet, which I formerly told 
you was expected, and which, during the Month of May laſt, 
made its Appearance above our Horizon, according to the 
Time calculated, and predicted by the late great Dr. HALLERx. 

Euphroſ. The Novelty, as well as the Uſefulneſs of ſuch a 
subject, muſt give the higheſt Pleaſure to every young Tyro 
in Aſtronomy. The Return of a; Comet has a Sound, 
great as the Event itſelf ; and if I can be ſo happy, as to un- 
lerſtand by the Globe the ſeveral Appearances of ſuch A won- 
derful Phænomenon, f in its Paſſage through the viſible; Part of 
our Syſtem, it will be the Completion of my higheſt Expecta- b 
tions. But, I ſuppoſe you will begin with the 3 
fiſt. 

Clean. N n but that will prove. a wort Fa * Tak, an 
you have been already inſtructed in. the Manner of finding the 
Places of the Planets for any given Day in the Ephemeris and, 
likewiſe, at the ſame Time, the Manner of finding their Places 
in the Heavens, by an artificial Planetarium *, and their Poſi- 
tons and Aſpects with reſpect to each other. The U ſe of the 
Globe for this Purpoſe is only for the Sake of Variety, and 
hewing the ſame Things, if poſſible, in a more natural and, 
aly Manner. —— The firſt Thing, therefore, that 1 ſhall. en- 
join you is, to take your Paper of Patches and your Ephemeric,, 

4 cue B13 n and 


* 1 
„ . 


« #1 rF 


* ger Dial. XIII, 2. 8c, 86, 87, of the Lady's Philoſophy. 


S 


2 


A CRE 
b aer 


3:4 "= SY % 3 
— — = 
= EE — 4 b 
Ls ious N [ek 


$ 
* 
. 
in 
” 
N - 
+4 
7 
* 
* 
„ 
bY 
o% 
A. 7 
7 
ol 
11/8 , 
1 * 
1 J 
QoL 
W's 
= p 
. 
1 - 
4 1 * 
4 * 7 
1. 1:6 % 
+34 U - 
=} 
7 
's 
MM > > 
. 
f : 
Ml. ; 
! 
. 
* | : 
. 


i 

10 

© 

j 

i 

j 

| 

| ' 


8 


the Globe I ſtick a ſmaller Patch, — 
us g, I obſerve, in 12®: 31” of Scorpio z where I ſhall plac 
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and lay them before you on the Table by the Globe. Tben 


find each Planet's Place ſeparately, for the firſt Day of Ochabi- 
next. Then ftick a Patch on each Planet's Place in the 
Ecliptic, denoting the Size of the Planets.——Then, laſth, 
rectify the Globe for the Hour of X, in the Evening of the : & 


foreſaid Day, 
Euphroſ. This Problem, 1 ſee, conſiſts of four Parts, to 


eh ef which 1 ſhall readily addreſs myſelf. Here ar 
the Patches, in the firſt Place and here alſo the Patt of 


the Ephemeris. Nov, let me ſee for October, the iſt Day; 
I obſerve, in the Column of Saturn Retrograde (R). I find his 
Place is 10: 36” of Piſces ().————This Place J find inthe 
Ecliptic on the Globe, and there J ſtick a large Patch. 
So far I am right, with regard to this Planet, Cleonicus, = 

Cleon. I ſee you are extremely ready at finding the Planets 
Places. You want none of my Inſtructions, but may proceed 
in the ſame Manner to Ro the Places of all the Reſt on th 
Globe. 

Euphroſ. In the next ces I find Jupiter 1 poſſi 
13: 387 of Capricorn Vf, and becauſe he is the largeſt Planet, 
I ſhall put a Patch of oma ache Size on that Point of the E- 
cliptic on the Globe.— In the following Column, I find 
Mars & in 9e: 29/ of Leo; in which Part of the Ecliptic on 
In the next Place; V+ 


2 Patch one Size larger. And laftly, the little puny Pla- 
net Mercury &, is juſt entered the 22 of Virgo. On the fit 
Minute of that Sign, therefore, I place the ſmalleſt Patch, and 
thus, I think, Cleonicus, we have brought down all the Pla- 
nets from the Heavens and conſigned them to their proper Pla- 
ces on the Surface of the celeſtial Globe for the Time ap- 
pointed. 

Clem. You have performed this Part yery ener in- 
deed. Your next Buſineſs now is to rectify the Globe for 
the given Day. 

Gena th This I can ſoon do. I devats the North Pole 
to 510. Xin the firſt Column f for October; againſt the iſ 
Day, I ſee the Sun's Place in 7%: 58/ of Libra, on which 
Point of the Ecliptic I ſtick a 3 of red Paper, to * 
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che Sun, and bring it to the Meridian, placing at the ſame 
Time the Index to the Hour of XII, ——and thus the Globe 
is rectified as you require. e 
Clon. It is ſo. And now Nothing remains but to turn 
it round, *till the Index points to the Hour of X at Night, 
and then you will ſee which Planets are viſible above the Hori- 
zon, and which are not; alſo the Time when they riſe, 
ſouthe, ſet, . c. when they may be ſeen with a Teleſcope, 
and when not; with many other uſeful Particulars. 
Eꝛupbroſ. That is done. And now I obſerve the largeſt 
Patch at the weſtern Part of the Horizon, which ſhews Fups- 
er near ſetting at that Time. The next larger Patch, I 
ſee, is a little on the Eaſt-ſide of the Meridian; by which T am 
informed, that the Planet Saturn is, at that Hour of the Night, 
nearly South; but, as for the reſt of the Patches, I ſee none 
above the Horizon, by which I am ſatisfied they are all inviſi- 
ble below for that Time of the Night. I learn from hence, 
that Saturn then is in the beſt Situation to be obſerved by the 


Teleſcope; and that Jupiter will be too low in the Atmo- 


ſphere, and too near the Horizon to be well obſerved, even at 


9 o Clock. I move the Globe to bring Jupiter on the 


Meridian, and it ſhews him full South, at Half an Hour after 
VI, on that Day; at VII nearly, I fee the Planet Venus ſet- 


ting and the Planet Mercury riſing at Half an Hour after 
XII.— The Planet Mercury riſes about V, a little before 
the dun. And thus I am inſtantly ſatisfied of the Ap- 


pearance of thoſe Planets for that particular Time; and can 
eaſily find them for any other. — What is there farther to 
be done in the planetary Praxis ? i 
Com, Nothing material. One Thing only may be obſer- 
ved, that their Orbits do not coincide with the Ecliptic; yet, 
as they deviate to ſuch ſmall Diſtances from it, it is not worth 
while to conſider it in Practice, as it makes no ſenſible Diffe- 
rence on the Globe v. We therefore next proceed to the 
ot. IH” K | | Comet, 


75 L 


But left any of our Readers ſhould have the Curioſity of perfor- 
ming theſe Problems according to the preciſe Truth, and would 
chuſe to repreſent their Orbits by a ſilken String, or Thread, as was 
directed in the Caſe of the Moon; it will be neceſſary to give m_ 
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Comet, and your Buſineſs now will be to learn, how you tend 


„ Abart of a Comet through the Heavens, on the Surface 


of a celeſtial Globe, and ſhew the ſame, during the whole 
Time of its Appearance. Of this you will have an Example, 
ſufficiently noble and inſtructive in the Comet, which lately 
made its Appearance.— This Comet was ſeen at Bo/en in 
New-England, in the Months of Odlober and November, 1758, 
in its Return to the Sun, when the Orbit of the Comet was 
but a ſmall Diſtance from that of the Earth, in the Part where 
they obſerved it; after which, it approached ſo near the Sun, 
as to be loſt in its Beams for ſome Time, till after paſſing 
the Peribelion, it became again viſible in its retrograde Courſe 


from the Sun, towards the latter End of March; when it was 


ſeen, and obſerved by many Gentlemen in the We/t- Indies, and 
particularly by Dr. Brown at Jamaica, it was'obſerved, during 
the whole Month of April, and Part of May, whoſe Latitude 
rendered it viſible to him, while it was for the greateſt Part of 
the Time inviſible to us, by reaſon of its ſouthern Courſe thro 
the Heavens, This Gentleman has given 'us an Obſervation 
on the Comet, on the 31ſt of March, by which you will eaſily 
find its Place in the Heavens, on 'the Surface of the celeſtial 
'Globe.- But firſt, vou muſt rectify the Globe for the La- 
titude of Jamaica, which is 1730 * 16.5004 will es 
eo on the terreſtrial Globe: 4+.) 

Eupbroſ. As you give me the Latitude, I can as —w refth 
the Globe for the Latitude of Jon as for that of England. 
= Therefore, I bring 17*˙: 307 to the Horizon, which 


| 5 805 the Elevation of the Pole file that Place. Then on 
the 


the "A of the Nodes, and Inclination of he Orbit for each parti 
cular Planet as below. 


; Mercury 8 — 
The Place of the Venus II * 
Node of the Or- Mas, 2 — — 
bit of Jupiter 5 — 

2 | Saturn — — 
| Mercury | — — 
The Inclination Ma 9 n 
8 of the Orbits of Jupiter a — | 
Saturn — — 


* 
, 


he 31ſt of March, I ſee the Sun's Place is in Few 29“ of Aries 
Y, which, therefore, I bring to the Meridian, and fix the In- 
dex to XII. Thus it is rectified for the Noon of that N 
What is to be done next, Cleonicus ? 


ber ; Clon. At Five in the worn that Gentleman obforvett 
rar the Comet's Altitude was 225: 50, and its Azimuth 71 8. E. 
m By this, you will readily enough find its Place in _ 


Globe, from what you have already learned. 

Euphraſ. I believe I ſhall be able to aſſign its Place W 4 
little RecolleQtion,.o The Time was Five in the Morning 
therefore, I muſt turn the Globe about, till the Index points. 


muth, it ſeems, was 71 from the South towards the Eaſt. 
This requires the Quadrant of the Altitude to be fixed in the 
Zenith, which I have done. Then I bring the ſaid 
Quadrant to cut the Horizon in 71? from the South Point 
and laſtly, ſince the Altitude of the Comet was then 22® : 50% 
under that Point in the Quadrant, will be the Comet's Place, 


x" where of Courſe I muſt ſtick a Patch to OE ——— 
tion 

15 And I think I am ſo far right. 

ſtial Con, You are, my Euphr hne, right in every Particular 


Ia. but One. Your Comet has got no Tail; but that we ſhall 
frer WY dipenſe with for the preſent. -You b juſtly afligned its 
Place for that Time, which you'll obſerve to be in the Zodiac, 
15 with about 3” N. Latitude from the Ecliptice, and in about the 
at 27 of Capricorn. Now, ſhew me the Time that it roſe in 
the Horizon of Great Britain, on the above-mentioned Day. 
EZuphroſ. That I ſhall inſtantly do. The Globe is now 
a elevated for the City of London, I next bring the Comet. 
to the weſtern Part of the Horizon, and find it there between 
arti- ¶ Two and Three o'Clock in the Afternoon; therefore, it could 
boot be ſeen in the Evening. Next, I bring it to the ea- 
1 ſtern Horizon, and then obſerve, the Index points to 45 after 
: III. This, therefore, was the Time of its Riſing that 
20 Day.—— But, pray, how came the Britiſb Aſtronomers not 
30 w g. it, or mention its NE ſeen at that Time in Eng- 
nd © 1 IRS 
24 Clean. This I cannot eaſily account lan 2406 In was, be- 
52 cauſe the dun was near the Horizon, and cauſed a Twilight, 
K a or 


- 


to the Hour of V.,-——In the next Place, the Comet's Azi- 
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or Dawn, too ſtrong for it to be obſerved; as Ikewile, the 
Vapours of the Atmoſphere might be another Reaſon for. ren- 
dering it incapable of being ſeen ; but it was quite otherwiſe 
in the Latitude of Jamaica, where the Comet was high, the 
Sun much below the Horizon, and the Morning dark, at the 
Time of obſerving it. — You have thus found one Place of the 
Comet, and by finding one other, you will be able to repreſent 
the Tract which is deſcribed in the Heavens between both. 
Eupbroſ. For that Purpoſe, I ſuppoſe, it will be neceflary, 
that you mention the like Obſervation . on the: Comet at 
ſome other Time. 
Cleon. That is a Point certainly e e and I mall gi give 
my own Obſervations for that Purpoſe, which was accu- 
rately made the 6th Day of May, at Ten in the Evening, by 
meaſuring its Diſtance from two Stars in the Back of Hydra, 
which you fee marked with the two Greek Letters y and , and 
by an Azimuth — its Altitude was found about 165 
and its Azimuth 37 S. W. from whence you will eaſily find 
its Place on the Globe, as in the foregoing Caſe. _ - 
Euphreſ. I ſhall immediately ſet about it. I elevate 
the Pole to the Latitude of London.———The Sun's Place, on 
the 6th of May, is 15* : 35”, which I bring to the Meridian, 
and ſet the Index to XII.——Then I revolve the Globe, til 
the Index points to X at Night. The Quadrant of Alti- 
tude being fixed for the Zenith, I bring it to the 37 in the Ho- 
rizon, from the South towards: the Weſt. And, laſtly, 
under the 16, on the Edge of the Quadrant, I put a ſmall 
Patch, which muſt, I preſume, n the Place of the G- 
met where you ſaw it. 
Cleon. It will fo, as ace as any Thing can be dene 
the Globe: And you obſerve the Patch is but a little a- 


have the two Stars juſt now mentioned. 
© » Euphrof. I ſee it very plainly : But how am I to draw the 


Path of the Comet after all this ? 


Cleon. You muſt know, that the apparent Path of the 0. 


met through the Heavens is pretty nearly a great Circle of the 
r ; and — as you have two r of the Comet 
ge _— 


* See the Print of the Comet's Path, taken from the Globe, | in ithe 
| Magazine for the Month of Nu. 
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repreſented on the Globe, by the. two Patches, if you bring 
the Centers of both thoſe Patches nicely into the Horizon, you 
may, with a Pencil, draw a Line from one Patch to the other 
by the Horizon, and that will tolerably well repreſent the appa- 
rent Place of the Comet, from one Time to the other; won is 
from the 31ſt of March to the 6th of May. 


Euphroſ: This I will endeavour to do: By raiſing as 
deprefling the Pole, and adjuſting the Patches towards the Ho- 
nzon, I find the Problem not very difficult.— I have, at 
length, brought them nicely to coincide; one in the eaſtern, 
and the other in the weſtern Part of the n. From 
the eaſtern Patch, I draw a Line by the Frame of the Horizon 
to the weſtern Patch, and it ſhews a vaſt Tract of the Hea- 
vens, through which the Comet paſſed in ſo ſhort a Time, viz. 
more than 1.50%, which ſhews the Motion of the Comet to have 
been very quick; and I obſerve, it paſſed through the follow- 
ing Conſtellations in its Way, viz. by the Tail of Capricorn, 
the Tail of Piſcis Auſtralis, by the Head of Indus, the Neck and 
Body of Pave, through the Neck of Apus, below Triangulum 
fuftralem, above Muſca, by the Lowermoſt of the Croziars, a- 
croſs the Hind Legs, and through the Tail of Centaurus; from 
thence between the two Stars in the Back of the Hytlra before- 
mentioned ; after this, it paſſed on to Sextan's Urania, and then 
to the Ecliptic, near Cor Leonis, after which, you can better tell 
what became of it than myſelf. 

Chon, Your Performance is excellently good, my Eupbroſyne. 
Through thoſe very Conſtellations, Dr. Brown obſerved 
it to paſs from Day to Day, during the Month of April, as 
appears by his Letter, containing the Obſervations which he 
made, and are now publiſhed for the Satisfaction of the Curi- 
ous *,— You will eaſily obſerve from the Whole, that the South 
Latitude of the Comet being ſo very great, appears now to be 
the Reaſon why we in England could not ſee it in that Month; 
and that it was juſt about the Beginning of May, when it 
emerged again above -our Horizon ; after which, it regaled our 
Eyes with a faint Appearance, till towards the latter End of 
that Month, and gradually difappeared by its diftant Receſs. 
—— Thus much will be ſufficient for giving you an Idea of 
the 


» 


„see the Beginning of the Miſcllar for the laſt Month. 
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the Manner, in which the various Phenomena of Comets may at | 


any Time be repreſented on the Globe : Beſides which, and 
the Cometarium heretofore deſcribed, you may ſtill receive a 
much clearer Inſight into.the Nature and Motions of a Comet, 
by conſulting the ſeveral Prints which have been publiſhed, 
with regard to the preſent Comet, and- particularly that, in 
which the Orbit of the ſaid Comet is elevated, and its daily 
Motion marked out, together with the Ecliptic, divided into 
all the Months and Days of the Year, which now you are 


very well qualified thoroughly to underſtand . There is yet a 


- farther Uſe of the celeſtial Globe, that will afford you ſome 
" Amuſement; at leaſt it will be neceſſary, that a young Lady of 
your Taſte ſhould not be unacquainted with it; I mean, the 
Solution of thoſe Problems, which relate to the Stars, which 
J intend for the Improvement of the next Opportunity. 


8 


DIALOGUE VII. 


The Usx of the CELESTIAL GLOBE, in the Sol v- 
TION of PROBLEMS relative to the SARS. 


Eupbroſyne. 


1 Cannot help thinking, whenever I caſt my Eye on the ce- 
leſtial Globe, but that it is an amazing Effect of Art. He 
muſt have had a very happy Thought, who could firſt contrive 
to repreſent, in ſo natural a Manner, the vaſt expanded Cano- 
py of the Heavens, with all its reſplendent Furniture, in fo 
ſmall a Compaſs as the Superficies of an artificial Globe. I 
have but one Objection, or rather, but one Thing to remark, 
and that is concerning the Form of the Globe. The * 


* The Prints, here referred to, are a View of the Solar Syſtem and Orbit 
of the Comet; with, its proper Elevation, truly repreſenting all its An 
pearances for any Part of the Year. | 3 | 

The Print of the Comet in the Magazine for the Month of May; 


and the Print, which we gave, to illuſtrate Dr. Brown's Letter, in the 


lafi Magazine. 
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of the Globe is convex ; and that of the Heavens aw how 
then can one be an adequate Repreſentation of the other? 
Cleon. This is very ingeniouſly obſerved, my Euphroſyne ; but 


you will ſee the Anſwer is very eaſy.” There is no Difference, 


in Reality, between the convex and the concave Surface, any 
more than what the Metaphyſicians call Modal, and only exiſts in 
the Form ; the optical Effect of viewing any Thing, upon a 
convex or concave Surface, is the ſame to an Eye, placed in 


the Center thereof: Suppoſe, for Inſtance, you had a Sphere 
of Glaſs, and your Eye was placed in the Center, it would be 
the ſame Thing, if the Stars were marked with a Diamond on 


the external or internal Part of the Surface, i. e. on the con- 


yex or on the concave Side; and it is the ſame Thing, in regard 


to the artificial Globe. For, if that Globe was to have Holes 


pierced through the ſeveral Stars, and the Globe properly recti- 


fed for a given Time, an Eye, placed in the Center, would 
view the Stars in the Heavens through thoſe Holes reſpectively; 


each Star in the Heaven anſwering to its Repreſentative on the 


Globe; and therefore the Longitude, Latitude, and other Af- 
fections of the Stars, may all be determined by Means of the 


Apparatus to the artificial Globe, and made to correſpond ex- 
aMly with what we obſerved in Nature, or in the Heavens | 


themſelves. 


Euphroſs You take a wood deal of Pains to inform my un- 


experienced Judgment in Things of ſo ſublime a Nature 
But to come to the Point : Is there any Difficulty, ariſing from 
any different Methods in ſolving Problems, relating to the Ri- 
ling, Setting, Southing, Ec. of the Stars, more than what 
you have already ſhewn me, in regard to the Sun, Moon, and 
Planets ? 

Chin, Very little, my Euphroſme; for which Reaſon we 
ſhall ſoon diſpatch that Affair. You have already been ſuffici- 


ently taught the Doctrine of the Sphere, and the Uſe of the 


kyeral Circles, particularly the Circles of Latitude, which be- 
long to the Ecliptic ; and therefore will here need no farther 
Deſcription ; and, I dare ſay, if J require you to aſſign me 
the Latitude and Longitude, the Declination, right Aſcenſion, 
the Time of Riſing, Southing, &c. of any particular Star, 
jou will not need my Aſſiſtance for that Purpoſe, For — 
amp 


of Biotes. Ny 
Euphroſ. I am 2 of the Taſk you have ft me, and | 
give you a Proof of my Proficiency in the beſt Manner I*n 
he firſt Thing I have to do, I am affured, muſt be. 
rectify the Globe for this Place; and ſince a Star is the Sub, 
ject, and can be ſeen only at Night, therefore ſome Hour of the 
Night muſt be ſuppoſed, which ſhall be Ten o'Clock this v 
Evening, And now the Globe is rectified for that Tim 
And here, I ſee, Böotes, with his Courſers, and conſequently 
that bright Star Arcturus. I remember you told me, if ] 
brought the Pole of the Ecliptic to the Meridian, and fixed th 
Quadrant of Altitude over it; then, if I laid the Edge of tt 
Quadrant upon the Phenomenon, (whether -the Sun or Star) it 
would give me the Longitude, or Place thereof in, or reduced 
to the Ecliptic. —— By doing this, I find the Longitude of 
Arfurus is about 2.0? of Libra; or 200?, from the iſt Points 
Aries ; ; and that its Latitude from the Ecliptic is about 30, 
Again, if I bring the Star to the Meridian, J obſerveity 
Diſtance from the Equinoctial Line is about 20: 28”, which 
is its Declination Northward,———At the ſame Time, Lob. | 
ſerve the Meridian to cut the 211* : 9, which is thai 2 
right Aſcenſion of Ardturus. 
Chon, Admirably well, my Euphroſyne. Now ** 
Time of its Riſing, Setting, and Southing, for the p 
Day, Augrft the qth. 
Eupbroſ. That I will 3 to: But firſt, I muſt 
look for the Day of the Month on the Horizon, againſt which 
I fee 16® : 30/ of Leo, the Place of the Sun this Day at Noon, 
which Point of the Ecliptic I bring to the Meridian, ae 
the Hour-hand to XII. Then I turn the. Globe, 
Arfurus appears in the eaſtern Horizon, and then the Inde 
points out the Time of his Riſing, viz, IX o'Clock this Mot 
ing. I bring this Star to the Meridian, and the Jades 
pointing to V in the Afternoon, ſnews that to be the Lime 
of its Southing. Laſtly, I turn the Globe, *till Arturo 
is in the weltern ee and the Index pointing to 1h 


gives the Time of its Setting To-morrow Morning. 
| : Ampliuk 
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* litude of its "Riſings is near * to this North 3 os f ** 
; de Amplitude of his Setting of Courſege.. 
"Cher. Tou ate ſo ready in the Praxis of che Stars, Sat L ; 


ke little more to obſerve to you on that Head, It may nos 


„miss, however, to hint to you, that, when à Star is ſitu- 
t& betiveen the Ecliptic and the Equinoctial, i its Latitude may 
of one Denomination, and its Derlination of another 351 
thus; for Inſtance, Aldebaranm in the; Bull's Eye, has South La-" 
titide and North Declination. Another Thing I may ob- 
ine to you, and that is; there isa Sort of Poetical Aaronomy 
ih regard to the Stars; or, there is what we call the Ppe- 
lia Riſing and Setting of the Stars, which was much taken 
Notice, of by the antient Poets, Hiſtorians, and Huſbandmen, 
(ahieh you will readily. obſerve in the Writings of He- 


Lg Homer, Ovid, Sc) as it was the principal Method, by 


which People, in. that Part of the World, and in thoſe Days, 

Winguiſhed? the Changes and Diverſity ofthe. Seaſons. Of 
theſe Riſings and Settings, there were three Kinds, as follow. 
Hut, the Cofmical Riſing of a Star, which is, when it riſes. 
Aith the Sun ; but the Go/mical Setting is, when it ſets at the 

Time the Sun riſes. . Secandly, the Acronical Riſing of a Star 
is when it riſes at the Time the Sun ſets; and * aue 
ſetting is, when it ſets, with the Sun. pps in 3. 


Thitdly, the Heliacal Setting of a Star is, 1 it 8 
Pnear the Sun, as to diſappear in its Beams; and when it emer- 


N from its Beams, or a becomes viſible, : then it is ſaid to 
tle Heliacally. * 
But theſe Things we e ſhall illuſtrate pate; To be Fain 
F nſited upon at preſent would be miſpending of Time, and tho”. 
u are well verſed in thoſe Poets, yet, till: you have learn'd their 
altronomical Diſtinctions of the Seaſons, by the Riſing and Set- 
[ting of the Stars, and by the Globe properly conſtructed to ſhew 
chem, it will not avail you to have any Examples of this Sort to 
[praQiſe ; but when you have that, it will open a fine Field for 
Four Phy/ico- Poetical Speculation, and View of diſtant Times. 


i: Eupbroſ. I will make it my Buſineſs to proſecute that parti- 


eilar Part of Study, as I apprehend there will be ſomething; 
ay curious: But what other Fre am { next to. prac- 


ile on the Globe? l ) Io li ona 
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5 One other, the moſt conſiderahle and ent 


Clan. 


all, and that is. to ſhew me the Face of - 


or whit Stars will be viſible on the Fit . of Other, as IK 
alt Night? 


don; 


the Hour-Index to XII. Then I turn the Globe about, 
till-the Index points to X at Nigh and —— it 
reſt, I ſee, in one View, all. the Stars which then appear 
above the Horizon; together with all the — in 
which they are contained. 
nicus, indeed | For, as by this, I ſhall be able, on the Evening 
of any Day, to repreſent the Stars viſible for any Hour of the 
Nigbt; ; I can very eaſily learn to diſtinguiſh the Conſtellations 
in the Heavens, by thoſe on the Globe; at leaſt, I ſhall be 
able to remember, to what particular Afteriſm' any Cluſter, or 
Aſſemblage of Stars belong, which I at any Time view in the 
Heavens. Alſo, by this Means, I ſhall imprint in my Metho- 
Ty the Idea of all the principal: Stars ; eſpecially thoſe! of the 
feſt and ſecond Magnitude, 1 ſhall ſoon be Wt n e 
all by their Names. | ARIA 
Cleon. This is the pong Don md Uſe of! the eeteſt 


Globe, which is, as it were, the Primer of Aſtronomy, by 


which our Youth are inftructed in the celeſtial Characters, 
and taught, as it were, to read in the ſtarry Heavens. 
There are yet other nobler Uſes to be made of the celeſtial 
Globe; one Inſtance I ſhall give you- in Navigation, the moſt 


beneficial of all Sciences, which is, to find the Hour 'of the 


Night, by having the Latitude of e and: „r 
Altitude of a Star given. 


Bupbreſ. As Lem not fo clear in d Problem; 15 in ſome 


others, I fanſy, I had better ſee you perform the Ting, than 
attempt it myſelf, leſt I ſhould blunder about it. 17 
"Chon. The Method is very eafy. Thus PT in 


g, 7:4) 


| * * following the F irft ＋ 9 a Perl was to | 


SLIDE 3.94334] 2274 
e - Buphrof. um the Meteor this Problem | iind it 
is doing but little more than J have done before; but as it is of 
ſa general and curious a Nature, I will proceed to! it Step by 
Step . Fitſt, I rectify the Globe to the Latitude of Low 
then the Sun's Place for that Day at Noon is 
30 of Libra, which Point I bring to the Meridian, and ſet 


=This is a noble Problem) Cle. 
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the Altitude of the Star Bellatrix, and find it juſt 300 in thꝰ 
Latitude of 5 : 300. Then to find the Hour, nothing more 
is requiſite, than to rectify the Globe for that Day and Lati- 
tude. Then, I bring the Quadrant of Altitude towards 
the Star Bellatrix, in the Left Shoulder of Orion, (which is in 
the Eaſtern Hemiſphere)” and then, moving the Globe and 
Quadrant ſo together, till the faid Star comes exactly under 
the 30° of the Quadrant. Here I let the Globe reſt; and, 
if you look at the Index, you will find the Time is thereby 
ſnewn to be Half an Hour after I. in the Morning. 

Euphrof. ' By the Manner of your performing this Problem, 
I ſee it is very eaſy, and will ſhew the Hour of the Night by 
Land, as well as at Sea; to which Purpoſe, I ſhall. now and 
then apply it by Way of Amuſement. 

Chon, In all theſe Problems of rectifying the Globe for any 
particular Time, you obſerve, among other Things, the Caurſe 
or Poſition of that remarkable Phenomenon, called the Gallaxy, 
or Milky-way, among the Stars in the Heavens for that parti- 
cular Time. Thus, for Inſtance, on the Firſt of Oober, at 
X at Night, you will obſerve the Gallaxy to paſs exactly thro? 
your Zenith, or over your Head in the Heavens, and to cut 
the Horizon of -Courſe at right Angles in the E. N. E. and 
W. S. W. Points of the Horizon; and it is very rare, that 
eyer you ſee it in ſuch a Poſition, as to divide the viſible He- 
miſphere into two equal Parts; as there is but one other Time 
of the Year in which you can obſerve it. 4 67 

 Euphreſ. This is a curious Affair, and I ſhall diligendy at- 
tend to ſuch Appearances . One Thing further I 
have taken Notice of ſince I have been inured to the Uſe of 
this Globe; and that i, that ſeveral of the Stars never ſet in 
our Latitude, but are viſible the whole Night; and, on the 
other Hand, that ſeveral Stars and Conſtellations never _—_— 
above our Horizon, or are ſeen by us at all. th 

Cleon. It is'rightly obſerved, 'my Euphroſyne 3 and thi Rex: 
ſon is evident from the very Poſition of the Globe itſelf; ſince 
al thoſe Stars, which are at a leſs Diſtance from the Norttt 
Pole, (or whoſe North Declinatio is greater) than the Comple+ 
ment of the Latitude, muſt neceſſarily circulate about the Pole 
| my the Horizon, when _— North Part of the . 
- 7 
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and, on the other Hand, thoſe Stars, whoſe Southern-Decling. 
tion exceed the Complement of the Latitude, can never appear 
above the Horizon, which you well , in the noſed 
the Comet a at · our laſt Interview. i 
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Of the Pun opsriON of the Equinox, Mo- 


TATIONs of SEASONS, and 'the 'Celeftia 
0 Phenomena, reſulting from the retrograde Mo- 
"Tron of the EAR TH's Ax1s about that if 
.. tbe ECL1PT1c, illaſtrated by a NE w Con- 
- -$TRUCTION ane. Apparivue: _ C1 is. 
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in eben +. ' Euptrone. | 18 205 KA 


[* e in the . Dialogue, you deny v1 os. 
3 wed the principal Uſes of the ſtellated Globe; not that! 
weary of theſe celeſtial Studies ; if any Thing farther re 
mains, I ſhall be all Attention to underſtand it. 
Clean. There is only one Particular more of Conſequence 
60 be eonſidered, which is a Point of a very curious and ſub- 
Ime Nature. I have formerly mentioned to you ſomething of 
this Matter; when 1 told you, that the North Star, whoſe 
Motion is now altogether inſenſible, will, in other Ages of the 


World, have a Motion like the reſt 4 the Stars, extremely 


obvious, round other Points in the Heavens. In ſhort, 
the whole Affair is this; the Globe of our Earth has another 
Motion beſides thoſe already mentioned, when we diſcourſed of 


the Orrery, which is properly a conical Motion of its Axis a- 


bout the Axis of the Ecliptic, by which Means, the Poles; of 
the World have a Motion about thoſe. of the Ecliptic. This 
Motion is retrograde, or contrary to the Order of the Signs, 
ahd; in Conſequence of this, not only the celeſtial Poles, but 


—— that are near thee and, * al tat Ve ſes in the 
Heavens, 


OTH > V 
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Heavens, mult neceſſarily appear, in Courſe of. Fines (inane. | 
ppear forward. This Motion of the Earth's Axis backward is, in- f | 

er Wl deed very flow, being only at the Rate of about 50% in a Year, - 


«1% in 72 Years. therefore to move through 360®, or a 
whole Circle, will require no leſs than 25920 Years; and in 
bat Space of Time, the Stars will all of them have an appa- 3 | 
ent Motion quite round the Heavens; from whence you will 
underſtand, that thoſe, who live in the different Parts, or Ages | 


of this great Period,. will neceſſarily ſee the Stars in different 
Pats of the Heavens ; f for ſince the Place of each Star moves 
frward one whole Degree in 72 Years, the Change of their 
parent Places will be very evident in the Space of one Cen- 
- and therefore, from one Age to another, the Longi- 
ade of the Stars will be continually increaſing, till they have 
cmpleated one entire Revolution through the Heavens. 

Euphroſ. This to me is a new Doctrine, and as it conveys | 1h 
uch wonderful Ideas, I ſhall think myſelf extremely happy, if | 
[can underſtand it by any Means, or mechanical Contrivance, | 
zpplied to the Globe; for I obſerve, you have made a Provi- 
fon of that Kind, as J here fee a Globe with ſuch Appur- 
tnances as are not uſual or common; by which, I preſume, 
you are to explain this Phenomenon to me. 

Chon, That is the Deſign of this new Conftruftion, my 
Eupbroſyne, -There are ſeveral Ways, by which this Mo- 
ton may be eaſily repreſented to you; one is, by this new 
Diſpoſition of the celeſtial Globe; others you will ſee hereafter. 
his Globe is fo contrived, that the Poles of the Equi- 
noctial are made to move at Pleaſure round the Poles, of the 
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* Edliptic, and ſo to repreſent the Face of the Heavens for any t 
mely Time of that long Period above-mentioned, namely, twenty-ſix | 
bort, Thouſand Years. The late Mr. Senex, among many other 1 
her Improvements of the Globe, contrived this principal one: By Til 
400 Means of theſe Pieces of Braſs, which vou ſee on either | | 
is -die of the Globe; in one End of each is a Piece of Iron, 1 
of ixed and applied to the Braſs Meridian as uſual, to give the ; x 
This Globe a Motion on the Axis, or Poles of the World. — ö | 


The other End of each Braſs Arm is applied to the Poles of — 19 
the Ecliptic, in ſuch a Manner, : as that it may be. fixed, or | | 
goreable at Pleaſure, By this Mean: the Poles of the | i 
| World, 9 


\ 
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World, or of the Equinoctial, may be placed in any Poſition 
about the Poles of the Ecliptic ; ; and as they revolve, they wil 
deſcribe a Circle of 47 in Diameter, about the ſaid Poles in 
the Eeliptic . And to make the Idea ſtill more eaſy and 
familiar to you, I have added to this Invention a movealh 
eguinoctia! Circle with its Colures, and alſo a maeveable Eelifeic; ; 
whence, by a few Examples of the Uſe of the Globe, thus 
furniſhed: and conſtructed, you cannot but underſtand 
how all the Stars muſt have an apparent Motion forward in the 
Heavens ; how their Longitudes and Declinations muſt 
be conſtantly altering ;- how various the Times of their 
Rifing and Setting muſt be; how thoſe which are viſi- 
dle, in one Age, become inviſible in another ;——the Change 
of Seaſons through all the Months of the Calendar and 
what is uſually called the Preceſſen of the Equinoxes by Aſtrono- 
mers. I ſay, how all thefe great Phznomena are produced by 
this one ſimple Motion, you will now ſee explained by Example, 

Euphroſs This will give me the greateſt Pleaſure. Pray, 
proceed. | 24%. 8 N bf 

Cleon. The firft Thing I do is, to looſen the Braſs Arms 
upon the Poles of the Ecliptic, by which Means, you ſee how 
eafily I move the Poles of the World to any different Part, 
from. where they now are. — I will move each Pole one fourth 
Part, or go from the Poſition they are now in, and there fix- 
ing the Braſs Pieces, the Globe will revolve on the Poles of 
the World in the ſame Manner as before, and will exactly re- 
preſent the Face and Appearance of the Heavens for that 
Time to come, or future Age, which is One: fourth Part of 
the forementioned long Period of Time. (i. e.) You now' ſee 
the Globe, as it t will be rectified by the People who live 6500 
Vears hence. Here the following Particulars you will ob- 


ferve, (r) That the Elevation of the Pole is always the ſame, 


the Latitude of the Place not being at all affected by this Mo- 
tion; therefore I ſtill ſet 51%: 307 of the Braſs Meridian td 
the Hinizbn. (2) You obferve, that the equinoctial Points, 
by this retrograde Motion of the Pole, has receded from the 
firſt Point of Aries to that of Capricorn; ; for there the movea- 
ble Equinoctial intercepts the Ecliptic. (3) From thence fer 


MIX that, at chat Fime of the World, the vernal: Equl . 
L. 


den vill happen about the 22d of December, the Time which is 
u WY cow our Mid-winter. (4) That, as the equinoctial Points 
in be moved through three Signs back ward; ſo the Stars muſt 
and of Courſe appear to have moved as much forward; that is, 


their Longitude will be increaſed 90. (5) As the moveable 
c; Equinoctial now contains an Angle of 34* : 30” nearly, with 

thus the fixed or preſent Equinoctial; ſo the Declination of Stars 
— a be much altered thereby; (6) for thoſe which had none 
\ the beſore may now have a Declination of any Quantity leſs than 
nut 3. (7) Thoſe: Stars, that had South Declination before, 
their ny now have their Declination North, and the North Decli- 
vi. tons may be changed to South. Thus, at preſent, Cor Las 
ange be about 14 North Declination, in that Age its South Decli- 
and ation will be greater; the ſame you obſerve. of many other 


ſtars. (8) Thoſe Stars and Conſtellations, which are now al- 


d'by ws viſible, will then riſe and fer. Thus Charles's Main, or Great 
ple. Bar, at preſent, never goes below, or near the Horizon; but in 
de diſtant Age, we are ſpeaking of; it will be got almoſt wholly 


In the Contrary, thoſe Stars, which now riſe and ſet, as 
the Conſtellations, Deiphinus, Sapitza, Vulperula, Audromeula, 
6. will then be conſtantly viſible. (10) The preſent Pole - 
dur, which has now no ſenſible Motion, and is always nearly 


culate round the then Pole of the World, and will have a 
Difference of Altitude upon the Meridian, of full 47“. (11) 
AStar, or Point in the Heavens, now between the Head and 
Right-hand of Cepheus, will then be the North Pole of the 
World, and appear without Motion. (12) Stars, which 
ae now altogether inviſible to us in the Southern Hemi- 
ſphere, will riſe above the Horizon to the View of © that 
Age. Thus. Corona Auftralis, Indus, Grus, Pbænirx, Tau- 
% Pavo, Ara, and Lupus, will then be among the Number 
@ viſible Conſtellations, which are all of them at preſent in- 
üble to us. On the other Hand, Canis Major, great Part of 
be Hidra, Crater, &c. will then be inviſible to that Age, 
wich are now ſo conſpicuous above our Horizon. (13) In 
tat Age, when the Sun poſſeſſeb the fame Part of the Eclip- 
te, _ ſame Stars will riſe at a x very different Time from 


What 
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telow the Horizon; as you ſee by revolving the Globe. (9) 


te fame Height above the Horizon, will then appear to eir- 
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what N now do. Thus, when the Sum is in the ge De. 
gree of Cancer, on the preſent Mi aſummmer -day, Cor Leonis riſes 
at about Half an Hour after Eight in the Morning; but in 


that Age, it will riſe at near Eleven, which will then be 


the Day of the autumnal Equinox. (14) The Amplitudes and 


Azimuths likewiſe will then be very different from what they 


are now. Thus, at preſent, on Midſummer- day, Cor Leit riſe 
on the E. N. E. Point of tlie Compaſs; but, in that Age, its 
Amplitude will be South, near two Points and à Half. (15) 
Lou will eaſily obſerve, from all that has been ſaid; that the 
Seaſons of the Year will have changed their Places in the Ca- 


lendar; for the vernal Equinox will be on the 22d of Deæen- 


zer, Midſummer- day on the 21ſt of March, the autumnal Equi- 
nox the 22d of June, and the Middle of Winter about the 23 
of September. Theſe, and many other Particulars, naturally 
and neceſſarily follow from eee ea the Poles of 


the World. ; : 4. Th! * 1 * 1 1 2 e N 


Eupbroſ. It is ny very wonderful, to e how many 
ſurpriſing and important Changes happen from ſo ſmall 2 
Cauſe, as one would think that to be: I cannot but ſay, thoſe 
Things are very evident, by Means of this Apparatus; but 
I believe, without it, I could never have attained to any di- 
ſin or clear Ideas of ſuch a new and complicated Syl- 
tem of mundane Changes; and from this firſt Example, 1 
' can. plainly foreſee, that, if you remove the Poles of the 
World backward, through another Quarter of a Circle about. 
the Poles of the Ecliptic, thoſe Alterations and Changes wil 
ſtill appear much greater than before, with reſpect to the 
Times, Seaſons, Seer e and various nee me the 
heavenly Bodies. 1 2 

Cleon. Indeed they will 3 out you ſhall ſee by my rempring 
the Poles to the Places you mentioned, what an Aſpect the 


Heavens will have in ſo diſtant a Period as 13000 Years hence. 


The Poles are now fixed diametrically oppoſite (on the 
** Side of the Poles of the Ecliptic) to the Place they at 
preſent poſſeſs; and now, as the Globe revolves, you ſee 
what wonderful Mutations enſue; for now that very Star, 

which is our North Pole, and appears fixed, will, in that Age 


of the World, appear to deſctibe a Circle round the then _ 
| Pole 


> 
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Pole of 94 Diameter that it will tranſit the Meridian 
at 8: 300 to the South of our Zenith, on one Part, and de- 
ſcend fo low as to be within * 1 of the Horizon on 
the other. — The Sake of the Year are then 
Pala oppoſite to what they now are in the Calendar; 
our Midſummer-day will then be when the Sun enters the 
firſt Sine of Capricorn, and the firſt Degree of Cancer will be 
farther diſtant from the North Pole at that Time, and will then 
be the Winter Solſtice: Alſo, the Vernal and Autumrial Equi- 
noxes will then have interchanged their Days. — The 
Conſtellations within 23 : 30” of the Southern Pole of the 
Ecliptic on one Part, will then be vifible above our Horizon 
as Muſca, Croſiers, Apus, Triangulum Auſtrale, &c. and, on 

the other Hand, many Stars of the firſt Magnitude will then 
entirely diſappear from our View, as Sirius, the Dog Star, 
Regel, thoſe in Orion's Belt, will be Stars unknown, at leaſt 
unſeen, by the People of that Age, though, at preſent, they 
ſhine with the greateſt Luſtre in our beſpangled Canopy. — 
There will, likewiſe, be then the greateſt Difference in the 
Declination of Stars; as thoſe which have now 23* : 30” of 
North Declination may then have juſt as much South ; all 
which you readily ee without enlarging further on par- 
ticulars. ; 

Eupbroſ. This is, "indeed, a Ry” noble Invention, and 
muſt certainly be reckoned amongſt the moſt curious Improve- 
ments of the Globe. I ſee, by this Means, it is eaſy to repre- 
ſent every paſt and future Age to our View, with regard to the 
celeſtial Phænomena. I make no Doubt, but the Learned can 
convert ſuch a Doctrine as this to ſome very uſeful Purpoſes. 
If there be any ſuch, that I could be informed of without wy 
much Trouble, I ſhould be very glad. 

Clin. The Uſes that are made of this Motion of the Farth 
are ſome of them very conſiderable ; for hence you learn at 
once, that, ſince the equinoctial Points move backwards, it 


| vill eafily account for the Motion of the Stars and Conſtella- 


tions forward. Thus, for Inſtance, you ſee, upon all. the ce- 
leſtial Globes, the Conſtellations Aries, Taurus, Gemini, Cc. 
ve now placed at the Diſtance of one whole Sign from the 
preſent equinoctial Point, and have — the Signs that 
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bear the Names of thoſe Animals. Thus, the Conſtellation 
Aries is moved forward in the Sign of Taurus, Taurus into Ge- 
mini, and fo on. Ns £0 . . . F ] 5 
Eupbroſ. By this, I ſuppoſey you would have me under. 
ſtand, that, in ſome Ages paſt, the Vernal Equinox was in 
that Part of the Ecliptic where now the Conſtellation of Ain 
is, and that then, the Conſtellation and its Sign were both of 
one Name, Pray, how long ſince may that be, do you ſup- 
poſe? 9, e e 
Clem. It was upwards of 2000 Years ago, at which Time, 
ſome great Men, who firſt obſerved the heavenly Bodies, lived; 
particularly Hipparchus, from whom we learn the equinoctial 
Colure paſſed not far from the bright Star in the Head of Hic. 
— And to gratify your Curioſity, as well as to inform 
your Underſtanding, I have here the Copy of a very antique 
Globe, found in the Ruins of antient Rome, and is now inthe 
Muſeum of the Farneſian Palace, as the moſt curious Monu- 
ment of Antiquity. Upon this Globe, you ſee the various 
Aſteriſms as they were depicted by the Antients, and amongſt 
them the 12 Conſtellations of the Zodiac; all of them placed 
in their proper Signs, and near to the Beginning of them. 
Thus, you ſee, the equinoctial Colure paſſing through: the 
right Horn and Foot of Aries, not far from the equitioQaf 
Point; the ſolſtitial Colures likewiſe paſs through Cancer and da- 
pricorn, and not through Gemini and Sagittarius, as they now 
do; and the ſame you obſerve of all the Reft®. | 
+ RED | | _ Eupbroſ. 


* As very few of our Readers can have the Sight of this antique 
'Globe and its Conſtellations, and thereby an Opportunity of o N 
ving the Difference between that and the preſent celeſtial Globe, we 
have thought it proper (to aſſiſt the Imagination as much as poſſible) 
to add a Copper- plate Print, repreſenting the Conſtellation of ris 
on both Globes: Eſpecially, as it will repreſent to the View the dif- 
ferent Poſitions of the equinoRial Points, with regard to that Conſtel- 
lation; for in Fig. I. of this Plate, the Pofition of Aries is repre- 
ſented, as it appears on the antique Globe in its proper Sign, near 
the Equinox; but in Fig. II. the ſaid Conſtellation is repreſented, as 
it appears on the modern Globe, removed from its own Sign into 
that of Taurus more than 300 from the equinoctial Point, by which 
a clear Idea of the Receſſion of the Equinox is plainly exhibited to 
the View; and this we thought neceſſary ſhould be done, as it is A 
Subject of the greateſt Importance and Conſequence in the dci 
Faces, (See Plate XX XVI.) | | | 


iow 
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Euphroſ: I think, I may truly ſay, this is one of the-moſt 


One may learn from hence 


curious Things I ever ſaw. 
But I obſerve the equinoc- 


almoſt the Age of the Globe. 


tial Point is rgmoved backward from the Colure which paſſes 


through the Foot of the Ram, whence it ſhould ſeem, that this 
Globe was made ſome Time aſter the equinoctial Point was in 
that Colure. Pray, how do you conjecture — the 


Age of this Globe ? 
Chon, Probably we may reaſon thus. The e Co- 


lure, (paſſing thro' the bright Star in the Head of Aries, and its 


Foot, ) appears about 5 from the equinoctial Point on the Globe, 
which, at the Rate of 50” per Annum, will give. about 360 
Years from the Time it had that Situation, to the Time the 
Globe was made. The bright Star of Aries is now not quite 
30* from the preſent equinoctial Point; this Point has 
therefore probably receded through 259, ſince the Time this 
Globe was made; but 25? reduced to Time will give 1800 
Years for the Age of the Globe ; ſo that it ſeems probable, 


| this Globe was made about 40 Yeats before Chr: "/t ; ; to which, 


if we add the 360 before-mentioned, it will give 400 Years 
before Chriſt, for the Time in vrxhich the ſaid Colure paſſed 
thro' the bright Star of Aries; but in * n we 
muſt not ſtand for a few Years. 

Euphroſ. You not only ſhew me theſe wonderful Thingai in 
Theory, but confirm them by real Facts. This antique 
Globe is itſelf a real Demonſtration of all your aſtronomical 
Theory of the retrograde Motions of the equinoctial Points, 
and the mutable Phænomena of the Heavens depending there- 
on. Are there any other Uſes to which this _— * be 
applied? : 

Cleon. Ves; very great. Uſes in Cunt ; 1 you 
are dextrous in the Uſe of this new conſtructed Globe, you 
will be able, pretty nearly, to give a Gueſs at the Diſtance of 
Time in which any Poet or Hiſtorian lived, whom you find 
mentioning the Riſing and Setting of the Stars, the Places gf 
the Equinoxes, Salſtices,. Qc. becauſe you have nothing to do, 
but to alter the Poſition of the Poles of the World, till the 
Globe, by its Revolution, ſhall give the ſame Time of the 
Riſing and ending of thoſe Luminaries, and then the Diſtance 


as, 


NM 2 | between 


, 
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between the preſent equinoctial Point and that on your G lobe, 
ſo rectified, will, when turned into 88 give the Ae ind 
which they lived. | 9 
Eupbroſ. This being a Thing of ſo curious a Natuizh nd 
what, I apprehend, I can perform myſelf on the Globe, when} i 
I have ſeen the Proceſs by you, I don't know any T 
would be more highly grateful than your Huftratiog this Ma f 
ter by an Example. 
Cleon. It muſt certainly afford you a pleaſing Satisfadtigj 
to know, from your Globe, the Age, or Time, in which 
of our celebrated Heroes of. Antiquity. lived, and how the] 
Face of the Heavens appeared to them; and that yo 
thoroughly comprehend the Thing, I ſhall give you for a Pl 
blem, to determine the Age and Time of 22 d, from a paß 
ſage in his Poem, wherein he deſcribed the acronical Riſing 


the Star ArPturus, in the following Lines. 6 1 
„ 1 jg 30 7 © \ | 

When the glad Sun, e with his Raj uh + 2 

Has from the Tropic run out fixty Days; - — - 
Arcturus, / ing from his facred Bede. 

4 firſt di -_m” in his Ev'ning's Shade. ” 2 "I 

| FF 'I 


From theſe Lines it is evident, that in \ Heſud' 8 Times when | 0 
the Sun had paſſed the Winter Tropic, by the Space of 8% 
Pays, and was then of Courſe in the Beginning of the Sign 3 
Piſces, the Star Arcturus, was riſing in the Eaſt at Sun-ſetyi 
But in the preſent Age, if you take the common Globe, and 
rectify it for the Laticude of Aſcra, the Birth-place of Haſal, 
in Greece, whole Latitude is about 382, you will find, when 
the Sun has juſt entered Piſces, and is ſetting in the weſteß 
Horizon, that there is no Appearance or Riſing of ArAuru in 
the Eaſt ;- —but that Star will appear then at a great Diß, 
tance below the Horizon, and riſes not to the Inhabitants. ai 
Greece till near three Hours after Sun · ſet, on the 20th of Fm 


gry in the preſent Age . EI DCE md En, 


248 there has never yet been any Print of this new A 1 
2 celeſtial Globe, I thought it would be very acceptable to the} 
Ingenious Reader, to have a View of the celeſtial Globe, as con. | 
ſtructed with the ſaid Apparatus of moveable Poles, Ecliptic, E, 

pottial, ang Colures, reftified for the Age and Birth-place of f Hg 
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| black parallel Lines are the Colures, Ecliptic, 
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* 


and Lavy's PuriLosorny. By. 


-ommon Globe. I muſt readily infer from thence, that 
ome Alteration muſt be made in the Diſpoſition of the Globe, 
hat ſhall ſhew that Star riſing in the Latitude of Greece, when 
de Sun is ſetting in the Beginning of Piſces Let me have 
he Pleaſure of ſeeing how that is performed. i. 


Clon. As many Ages have paſled ſince Heſnd's Time . and, 
ince I have before ſhewn, that, in every 72 Years, the equi- 


noctial Points go backward one Degree, you will find no Diffi- 


culty of underſtanding that, in order to repreſent the Face of 
the Heavens for any Time paſt; the ſaid equinoctial Points 
nuſt be moved forward, at the Rate of one Degree for every 

12 Years, till you arrive at the Time propoſed ; and by this 
Means, the Phznomena of any Age deſcribed may be ſoon re- 
preſented ; ſince, by moving the equinoctial Points, and there- 

by giving a new Poſition, to the Equator, and Signs of the 
Ecliptic, you will at length find them ſuch as will exactly an- 
ſyer to, and ſolve the. Appearances mentioned. Thus, 
you ſee, I looſen; the Braſs Arms upon the Poles of the Eclip- 
tic, and gently revolve the Globe about them, till ſuch Time 

| have made the Equinoxes advance forward in the Ecliptic to 
zbout 6% of Taurus, and there, rectifying the Globe, for 
the Latitude of Aſcra, 38®, and bringing the Sun's Place in 
the Beginning of Piſces to the weſtern Horizon, if you caſt 
your Eye on the eaſtern Side, you will there ſee Adturus riſing; 


zpreeable to the above-mentioned Example. In the 1 Fig. of this 
Plate, is repreſented a View of the eaſtern Hemiſphere of the Globe, 
hewing Arckurus riſing in the North-eaſt Part of the Horizon, and 
in the 2d Fig. is a Repreſentation of the weſtern Hemiſphere, ſhew - 
ing the Setting of the Sun at the ſame Time that Arcburus riſes ; 
both theſe together exhibit a View of the Conſtellations, ſuch as 
they appear on the Surface of a Globe, Er in Diameter; and 
the Reader will farther obſerve, that the Circles L by two 

and Equinoctial, as 
they were pofited on the Globe in Hefod's Time; but the double dot- 
ted Line ſhews the Equinoctial, as it is now placed on the preſent 
Globes, and the fingle dotted Lines ſhew our preſent Tropics. | By 
this Means, the Reader will eaſily perceive the Difference between 
the Poſitions of the great Circles of the Globe at thoſe two diſtant 
Periods of Time, and conſequently, will thereby become more eafily 
ufruted in the Rationale of the above Praxis or Uſe of this new | 


* 


ſonſtructed Globe, 
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and as this is the very Thing which Hefind affirms be ſaw, % 
evident, that this was the proper Diſpoſition of the Globe 
or, that the Poles of the World, the Equator, the EquinoQig 
and the Ecliptic, had the ſame'Poſition then, with regard to 
the Stars in the Heavens, as you now ſee they have to thoſe on 
the Surface of the Globe. 

Eupbreſ. I obſerve all that you mention with the highe 
Satisfaction, and am readily convinced, that the Face of the 
Heavens, now repreſented, is the ſame that was in Hyſud 
Time. —But how do'you infer from ney” the ren 
of Years that has ſince elapſed ? 

Cleon. Very eaſily ; becauſe you will obſerve, he Equinoc- 
tial Point has been moved forward from the Place, where i it 
now is, in the Beginning of Aries, thro* 36 and 15 into Tar. 
78, and for every Degree we muſt allow 72 Years ; therefore 
362 Degrees will give 2600 Years, which is the Diſtance of 
Time from hence, that Hed lived, which was therefore 840 
Years before the Chriſtian /Era ; which makes him contempo- 
rary with Jehu, King of ſrael, and Fonah the Prophet, ac 
cording to our beſt Chronologers. $72 

Enphroſ. Well! this is a moſt delightful Bolugon and Dit 
covery to me. I little thought any ſuch Uſe could have been 
made of the Globe. I can ſcarce help fanſying myſelf living 
at that Time, as every Thing appears to me in a arüfcit 
View, as it did to them in Reality. 0 

Cleon. By another Paſſage from Heſiod, you will 5 this Diho- 
fition of the Globe further confirmed, to anſwer the e Appearances 
of his Time. 


Bui nhes Orion anl the Dig come 

To the Mid- region of the heav'nly Dome, 

The Morn, that bluſhing draws away the Ni ehr, 
Beholds Arcturus in the dawning Light. 


From Wan tis plain, that in Hefud's Days, Wes the 
. bright Stars in Orion's Belt were upon the Meridian, 
Arciurus then appeared in the eaſtern Horizon ;———and juſt 
the ſame Thing you ſee upon the Globe. The Confte- 
| Jation of Orion is on the Meridian, the Dog-ftar near it, and 
Ardlurus upon ths. N ard eaſt Point of the FR, al 


3 
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fer to Heſod's poetical Delineation. — might: farther 
15 on thoſe uſeful Problems, by pointing out the particular 


def Geafons of the Years," with regard to the Stars, as deſcribed by - 
Qt Hiſod and other Poets. Thus in another Fart of Had 
# Poem, we find the r Lines * | DE 

| | Beg the ur hf as the Pleiats riſe; | , 
ſe Lud take the Plongh, tohen they withdraw the S; 
oy For forty Days and Nights their ghmm'ring Light, 
. 1 to ws, no * hears the Sight. | 


Here-we have a beautiful Defeription of the Heliact! /Rifing 
(ad setting of theſe Stars, and ſhews how different their 
u ing and Harveſt Scaſorrs were from ours. In like 
Manner, many other Illuſtrations of poetical Paſſages and De- 


. ſeriptions, from ſuch an Apparatus of the celeſtial Globe, 
5 may be derived. — 8 for Inſtance, when Virgil tells us 
40 i in bis Georgics, Tr.... 
po- * IEP > S 

ul Sunil our pol the 2 3 gu, 3 = 
j | Aid like 6 winding Stream the Bears divides ; © 

; The Leſs and Rreater, who, by Fate's Decree, 
is Abhor to dive beneath the Northern Sea. 
an Now theſe Lines are vn more properly applied to 
5 the Dragon and Pek-far, in Virgil's Time, than in our own; 
x becauſe the Dragon did then, in ſome Meaſure, encompaſs the 


Pole, and divide the Pole from the Greater Beat, as you eaſily 
ſee, by rectifying the Globe for the Time of Virgil, which was 
about 1780 Years ago; at which Time, the Equinoxes were 
in 23 of Aries, and gave the North-ftar that Poſition, with 
regard to the Bear and-the Dragon, which he mentions ; but in 
our Age, the North Pole is ſituated entirely without the Folds, 
| or Windings of the Dragon's Tail; nor is it now between the 
be Liſer and the Greater Bear; as it was very exactly in his Days. 
l muſt leave you to improve, in this ſo ſublime a Praxis 
on the Globe, at your Leiſure, having faid enough, I am wel 
aſured, to give you the general Rationale of Procedure in a 
luch Caſes; and ſhall eenelude with the Words 'of an eminent 
Author, | 


A S. BS 
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4 . which are as follow. But the een «. * 
cc Globe, when it is fixed in a proper Poſition, will comvey 
ce the beſt Idea of all theſe Appearances; for we derive: this 
6 Age from the new Conſtruction of it, that it will g 
« able us to place the. ſeveral Phænomena before every Eye; 
ce by which Means, thoſe, who have the leaſt Acquaintanc 
cc with theſe Studies, muſt be greatly ſurprized, and 'Plealed it.— 
< to obſerve the antient Accounts minutely verified; it is 1 
« Sort of living over again the former Ages, allowing 1* : 25 
« 20 for every 100 Years, according to Flamſled.” =—— 
ſhall not now ſuggeſt ſome other Purpoſes that might be ſeryel 

by this Method. It is ſufficient, to recommend the Invention, 
that it throws ſo much Light on the common Claſſics, and 
anſwers ſuch very great Purpoſes in Aﬀronomyy. Hiſory, and 
Chronology. | s 5 
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DIALOGUE X. 


„ Of the DzscRIPTION and Us x of the T1 
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aprons 3 . 1 


8 the . Uſes of the Celeftial Globe, which in our 
former Converſations you have been ſo good as to make 
me e acquainted with, have ſo much enlarged the Ideas of my 
Mind, and given me a rational Delight and Improvement, © 
much beyond my Expectation, I gladly embrace the. preſent 
Opportunity of continuing ſuch uſeful Speculations, though 
on a different Subject from the Former. We now de- 
ſcend from the ſpangled Heavens, to contemplate the variega- 
ted Figure of the Earth, and to obſerve the Analogy between 
h the real Globe, on which we live, and that artificial one, in 

N Miniature, which I ſee here on the Table, 
Clin. The preſent Minutes will, I hope, afford you 0 
ſant Survey, as well as compendious View of the ſeveral Pam 
of our Earth, exhibited on the Surface of this terrefirial _— 
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of. th and the firſt Thing that 1 think f c proper to obſerve to you here, 


js, the Form of it. 


Eupbraſ. The Fo orm, E orbfatic; will not require 105 to 
be faid of it, as it is evidently of a round, or ſpherical Fi igure. 
Clon. It is fo, indeed, with reſpect to the artificial Globe, 


you here ſee, which is as perfectly ſpherical as Art can mae 
it, —— But you are not to ſuppoſe, that the Figure of our 


Earth is, therefore, ſo too; for this is found, by 


Experi- 


ence, to differ conſiderably from the Fi igure of a Globe; in o- 
ther Words, the Diameter of the Earth, at the Equator, ex- 
ceeds that conſiderably which paſſeth through the Poles, as L 
ſhall farther obſerve to you by and by; ſo that the true Figure 
of the Earth is,” what the Mutheitiaticians call; 4 rei and 


not a Sphere. 


gb, How thei can this artificial Globe be an adequate 


Repreſentation of the natural One, Cleonicts my 
you repreſent a Spheroid by a Sphere ? 


wiy do 


Chon. You will eaſily ſee the Reaſon of that, when you 
conſider, that the Difference of 70 or 80 Miles is conſiderable 
between the Diameters of the Earth, whoſe Dimenſions are 
nearly 8000 Miles; but altogether inconſiderable and imper- 
ceptible, in the ſmall Dimenſions of a Globe, whoſe Diameter 
exceed not 20, or 30 Inches. Tis true, if Gentlemen, 
who are poſſeſſed of large Fortunes, were diſpoſed to expend 
thoſe Sums of Money this Way, which are oſtentimes, with 
great Profuſion, Iaviſhed away on many uſeleſs Subjects, we 
might then expect to have Globes of ſuch a Size, as might 
ſenſibly repreſent the Difference in Diameter, or the true he- 
radical Figure of the Earth. For this Purpoſe, a Globe, ten 
Feet in Diameter, would ſuffice: On ſuch a Globe, you 
would obſerve the Iſland of Great Britain have a different Poſi- 
ton, with regard to its Diſtance from the Equator, than what 
it would have, if the Globe was truly ſpherieul· But 
theſe large Globes we can better ſuſtain the Want of, as their 


Ve is, in a great Meaſure, ſupplied by Maps, or Projections 


vf ſome particular Parts of the Surface, as we ſhall hereafter 
ſe; and, at the ſame Time, ſhew, that *tho* the Neglect of 
the true Figues of the Earth be excuſable in Globes, it is, ne- 


vrtheleſs, unpardongble in * where it may be 
Vo L. Il. | N | 


ſo eaſily - 
JI 
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provid ed for, and where the Poſition, Diſtance, and Dimes 


ſions of Places ſo evidently require it. 
Eupbroſ. J muſt ſtay till then for farther InfruRions i in thi 


5 ns 


Point. As to the Dimenſions of the Globe, Ethink, you 
obſerve, it is near 8000 Miles in en 3 . prays hoy 

do you find that by Experiment? 
Clean. In this Manner, my Enphroſyne.- if the Eat 

Were a perfect Plane, you might go ever ſo far North or Soutb, 


without obſerving any Alteration in the Height of the Poly 
Star above the Horizon; but if the Surface of the Earth 


be of a ſpherical Form, you move in the Arch of a Circle, and, 


as you move, your Horizon will move through an equal Arch, 


in the Heavens. If you move northward, your Horizon 
will deſcend below the North · ſtar, and therefore that Star will 
appear to riſe above your, Horizon; u,, if you go di- 
realy South, your Horizon will deſcend in the ſouthern Part, 


and riſe in the northern Part; ſo that, the Diſtance between 
the North- ſtar and the Horizon will be thereby leſſened, and 


this will be the Caſe every where ——Laſtly, it is found, by 


Experience, that, if you walk 69; of our Engh/b Statute 
Miles directly towards the North or South, you will elevate ot 
depreſs the Polar- ſtar juſt one Degree; and ſince there ate 
3560 in the whole Circumference, it will produce 25020 Miles, 


for the Dimenſions of a great Circle on the Surface of the 
Earth, from e its other Dimenſtons . be ally de- 


duced. 1 
Euphroſ. What you. | have faid, in regard to the Dimenſion 


of the Earth, I can underſtand, without trying ſuch, a tedious 


and fatiguing Experiment. And, I can, at the ſame Time, per- 


ceive the Reaſon why the Globe is thus moveable in the Horizon; 


becauſe the Pole · ſtar is, by this Means, elevated or depreſſed, ac 
cording to the different Part of the Globe, in which we are ſup- 
poſed to be.— And from thence too, I infer, that the Diſtance 


which I am from the Equator muſt neceſſarily be equal t to the 
Height of the Pole-ſtar above the Horizon, meaſured in Degrees; | 
for, if I ſuppoſe myſelf at the Equator, then, of Courſe, my 


Horizon will paſs thro' both the North and South Poles; J and, 
if I. am ſuppoſed | to be __ juſt mau the Fele ur 
a N 
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my Horizon coi incides with the Equator ; and conſequently, 


wherever I am poſited upon the Surface of the Earth, the Arch 


of a Circle, which meaſures my Diſtance from the Equator, 
muſt be equal to that which nn the * of the Pole 
{tar above the Horizon. 

Cleon. Y our Ideas are all very right, in 1 to that Affair. 
——The Latitude of the Place is your Diſtance from the 
Equator, which, being always equal to the Elevation of the 


Pole, is the Reaſon why, when you rectify either Globe, you 


place the ſame Degree on the North Part of the Meridian to 
the Horizon, as expreſſes your Latitude from the Equator on 
the South Part and as you are already acquainted with 


the Nature and Uſes of the various Circles, I need only juſt. 


obſerve to, you here, that, with regard to the Horizon, there 


are but three different Poſitions of the Sphere, diz. The Firſt 


is, aRight Poſition, viz. when the Poles are in the Horizon, and 
the Equator and Parallels are perpendicular thereto, or inter- 
ſected at right Angles Such a Poſition of the Sphere have all thoſe 
who live under the Equator. — Secondly, a Parallel Poſttion of 
the Sphere is, when the Equator coincides with the Horizon, and 
theParallels of Latitude are, of Courſe, parallel thereto: Such 
2 Poſition of the Sphere you would have, if you were (as you 
jult now ſuppoſed yourſelf to be) placed under the Pole. 
Thirdly, the -Obligue Poſition of the Sphere is, that alone 
which is worth conſidering, as being general to all the Inha- 
bitants of the Globe, except thoſe before - mentioned; and is 
fo called, becauſe of the oblique Poſitions of the Equator, and 
its Parallels to the Horizon. But on theſe Things there will 
be no Occaſion to enlarge to you. 

Euphraf. You make me a Compliment, b 


tho it be true, theſe Things are not difficult to be underſtood, 


and are almoſt obvious by Inſpection; yet a few of your geo- 
graphical Definitions reſpecting the Inhabitants of the Earth, 

and the Diviſion of the Globe into Land and Water, will not 
be amiſs, as I am now te form a regular Idea of this Science. 
I ſhall leave you, therefore, to proceed in that Method 


which you judge beſt for my Information. 


Clin, You may always depend on my doing that; and, in 
de firſt Place, it will be neceſſary to obſerve, that the Surface 
—— of 
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—— 
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of the Globe! is divided into five Parts, or Zones, viz. the Fir 
Zone, the two Temperate Zones, and the two how. wg or From 
Zones. 

1. The Torrid Zone is 10 called, W the Inbsbitänes bil 
as it were, t torrified, or ſcorched with the Sun's Heat; for this 
Part of the Earth is all that, which lies between the two 775 
pics. of Cancer and Capricorn ; and over which, the' Ectiptic Lin 
is obliquely poſited; from whence you will eaſily obſerve, that 
the Inhabitants of this Zone will have the Sun perpendicular 
over their Heads two Days in the Year, in paſſing from Trop 

to Tropic, in each Half. of the Ecliptic, 
Tupbroſ: I readily underſtand you, and I farther obſerve, 
that ſuch People as inhabit 25s Zone, may, in ſome Senſe, be 
ſaid to have two Summers ; for ſince the Sun, twice in the 
Year, paſſeth over them, thoſe two Days, in which the Sun 
is in the Zenith, will be their Mid-ſummer Days, and the tw 
. Tropical Days, are thoſe, in which the Sun will recede to the 
greateſt Diſtance from them, and andes may wy called ther 
Mid- winter Days. 

Clem. At the ſame Time too, you will underſtind, that 
when the Sun is vertical to them, they can, at Nooti-day, hare 
no Shadow; in which Caſe, they were antiently called by the 
Greeks, Aſeti, which imports the ſame Thing. But, at other 
Times of the Year, they have their Shadows falling North or 
South of them, according to the Place of the Sun! in the Eci 
tic; and they are then called the Amphiſcii. - Alſo it may 
be obſerved, that only thoſe People, who live Gulf under each 
Tropic, have only one Mid ſummer, in which the Sun is vertical 
or over their Heads; they have alſo one W . 
when the Sun is in the oppoſite Tropic. © 
Euphref. 1 find, from what you ſay, that the Seafons of the 
Year very n much depend on the Situation of 'the Inhabitants, in 
5 regard to thoſe Zones, pleaſe, therefore, next, to ſhew me how 

they are circumſtanced, who live in the Temperate Zones. 
Culoon. The Temperate Zones, are all thoſe Parts of the ter- 

raqueous Globe, which lie between the Tropics and Polar Circli 
_ and conſequently, there is one of theſe in the wrthern and ano- 
ther i in the Southern Hemiſphere, as you ſee, they are eaſily diftin- 


| Euiſhed on the Surface of the Globe. As we ourſehr 
alk 
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tre | Inhabitants of. the North Temperate Zone, we find the Sea- 

fons of the Year in a temperate Degree; our Summer Suns 
are at a Diſtance from our Zenith, and we do not therefore ex- 
perience the greateſt Force of his Beams. Again, we 


natural Day; ſo that, upon the Whole, we muſt reckon our 
Situation the beſt that the Surface of the Earth can afford; 
eſpecially, the Paradiſical Situation of England, which i is in n the 
moſt temperate Part of the Temperate Zone. 

Euphroſ. I have always thought, that England was, on 
many Accounts, a favourite Country of Proyidence. Our Sex 
have particular Reaſon to think ſo. The ardent Beams of the 
Sun, on the one Hand, in regard to our Complexion, would 
be very unfriendly, and the Cold of remoter Climes would by 
no Means ſuit the Tenderneſs and Delicacy of our Nature; 
moſt bliſsful, therefore, is our Department on the Britiſh Iſles. 

Cleon. It was an antient Obſervation, that we ſhould think 
ourſelves almoſt too happy, if we were thoroughly ſenſible of 
all the amen — we enjoy above other Inhabitants 
of the Earth. Since the Noon-tide Shadows of the Inha- 


7 the have been uſually called by Geographers Hetereſcii. By 


ther I revolving the Globe upon its Axis, you will ſee, that by far 


h or the greateſt Part of the habitable Earth is ſituate in theſe two 


% Lanes and both W make the greater Part of the whole | 


may Globe. 

each Euphreſ. The very Name of the rigid Zaw i is enough to 
ical, WY make one ſhudder.- Their Situation, diſtant from the Sun, 
os. muſt prove them a hardy Race of Mortals; and yet, I have 
F heard, there are e ſuch to be found within a few D of the 
the Pole. 


, in Cleon. You mean the Worth Pole, my Euphroſyne ; for t e 


how the South Pole, no Land has been yet diſcovered within the Polar 
Circle, as you will ſee, by caſting your Eye upon that Part, 
and turning the Globe about at the ſame Time. As theſe 
Circles circumſeribe each Pole, at the Diſtance of 230 307, (the 
lame Diftance as the Tropics lie from the Equator) it will fol- 
r. that, when the Sun is in the . Tropic, it will be 


Aran * 
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are never without his enlivening Influence the Space of one 


bitants of either Temperate Zone fall always one Way, the7 
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the Summer-Seaſon to the other. They have the ſame Lati · 


4 


that en e — it iy 2 called the 2 
will be entirely bereft of the Sun- beams for one Day, or in. 
volved in Darkneſs.Alſo, as the Sun advances from Ca. 
pricorn to Aries, the Parts within the Polar Circle will. be more 
and more enlightened, and of Courſe, the | intenſe Cold, 0. 


| caſioned by the great Diſtance of the Sun, while in the ſou- 
thern Parts of the Ecliptic, will abate by. Degrees, or become 


leſs ſevere. As the Sun advances. from Aries 'to Cancer, it 
will appear to the Inhabitants of the Polar Regions to be whol. 
ly above the Horizon, as you gradually paſs. from the Poly 
Circle to the Pole. And, when the Sun is in the Tropic of 
Cancer, the conſtant Heat, upon all thoſe Parts about the Pelz 
will be exceſſive great; and thoſe Parts of the Earth that ate 
coldeſt, at one Time of the Year, will alternately. be botteſt 
at another.———. But, upon the Whole, the Effects of Cold 
are more durable and prevalent than thoſe of Heat; and there- 
fore, theſe Parts of the Earth ftill deſerve the Epithet, or Ti- 
tle, which they. bear. The Inhabitants, who live in theſe 
Circles, have their Shadows fall all around them, when the 
Sun ceaſes to ſet in their Latitude, and therefore were antient 
ly called the Periſci. 

Eupbreſ. What other gbographicel Ditnions have. you 
with regard. to the Inhabitants? _ 

. Cleen. Thoſe which follow, (I.) Such as bus ane 
oppoſite to each other are called ANnTiPoDEs, as they are 180% 
diſtant from each other. The Times and Seaſons will be con- 
trary to each, i. e. when it is Noon to one, it will be Mid- 
night to the other; and when it is Winter to one, it will be 


tude; but one is North, and the other South: All which is 
evident, by viewing any two ſuch Places on the Surface of the 
Globe. (2.) Thoſe, who live in two oppoſite Points of the 
ſame Parallel of Latitude, are called PzR1&ci. They have the 


ſame Length of Day and Night, the ſame Seaſons of the 


Year, and, when it is Noon to one, it is Mid- night to the 
other. This likewiſe is evident on the Globe. (3.) They, 
who live under the ſame diurnal Meridian, but in two different 
Parallels, equally diſtant from the Equator on . either. Side, ate 


min ANTACI, They have the ſame Noon- tides, but differ 


in 
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in all Things elſe : The Nights of one are equal to the Days 
of the other; and, when it is Summer with one, it is Winter 


vith the other: All which Particulars are too _ obſerved 


on the Globe to need any farther Account. 

Euphroſ, Theſe Things I fhall make myſelf very well ac- 
quainted with by. a little Practice. Is there * FE! farther 
for me to know by Way of Definition? 

Clon,” It may be proper juſt to mention, 1 ire i is 2 Dit 
ünction of the ſeveral Parts of the Earth, under the Title of 


CIIMATES. The Geographers call that Part of the Earth, 


contained between two Parallels of Latitude, a Climate, in 


which the Length of the Days | differs by Half an Hour, of 
which there are of Courſe 24, on each Side of the . ö 


al of a different Breadth from each other; for, according 

the different Obliquities of the Sphere; the Differences of 185 
titude will be unequal among themſelves, that ſhall produce 
equal Differences in the Length of Days. This is'a Point, in 


which you will be eaſily Atte, by a little Practice on the 


Globe; and particularly, you will obſerve the Extent of each 


to be, as ſpecified in the following Table, in the lower Part of 


which, you will find the Climates are differenced by the Space 
of a Month in the Polar ee of which there are ſix from 
the Gide to the * FE N N 
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Bupbroſ. If I underſtand this Matter right, I find, by the 
"Table, that the firſt Climate ends at 8 25”, and, of Courſe, is 
8* 25” broad; alſo, that rhe 1oth Climate ends at the Latitude 
of 54* 27”, and its Breadth is 2* 297; and becauſe 10 Half 
Hours make 5 Hours, theſe, added to 12, make 17 Hours, for 
the Length of the Day, where that Climate ends, as ſhewn in 
the 2d Column. 

| Cl 


: Chex You have a very. ea TONY of this Aﬀair, 
| MW which, in itſelf, is of no great Conſequence ; but, as we uſu- 


= or Notion, of the Thing. 

tons of Land and Water. Theſe, I ſuppoſe, come next in 
Order; and, in the firſt Place, pleaſe to let me know the Di- 
viſion, or Diſtinction, of thoſe Parts you call Land. © 


tion of the Land into the following Claſſes. © 
(1.) Of ConriNEnTSs, which are the nige Trafts of L: pd 


ated by the Sea, of which we may reckon five; namely, Eu- 
rape, Aſea, Afrita, Nerth America, and South America. ; 

(2.) Of IsLanDs: Theſe are Tracts of Land every where 
environed with Water; ſuch as you fee here on the Globe, viz, 
the Iſland of Great- N Madagofear, blaß, Barnes, Nova 
zmbla, &c. 


to the Continent. Thus you ſee, on the Globe, the Country 
called Morea, joined to Greece, Thus you ſee alfo, Africa is a 


between Egypt and the Red Ss. 

(4.) Of IsrMus's: Theſe are the narrow Necks of 10 
by which the Peninſulas are connected with the Continent : As 
the Ifbmus of Corinth, which joins the Morea to Greece, as yo 
ſee on the Globe. | 
(5.) Of PROMONTORIES: Theſe are large Heads, or c 
of Land, which ſtand out into the Sea; ſuch as the Cape of Good 
Hope, in Africa; Cape Horn, in America; Cape Finiftre, in 


5 hain, &c. which readily ſhew themſelves on the Globe: And 
ude eſe are all the great Forms of Land, the Surfaces of which 
jar ve diverſified with high and low Parts, commonly called Hills, 
for Mountains, Vales, c. of which there need no Deſeriptiori, 


in ou have ſo lately read an Account of the Als, of Mount Ve 
fevizs, and of the Pike of Teneri 72 which are 0 moſt 9 
dle in the World. 


97 


ally ſpeak of the Climes, or Climates, of different Countries, it 
is proper, that every one ſhould have ſome geograph ical Hen, 


Eupbroſ. You juſt now mentioned the geographical Deſerips : 


Chen. It is cuſtomary with Geographers to make a Difiribu- 


including many Kingdoms and Countries, not any where ſepa- 


(3.) Of Penn as: : Theſe are Tracts of Land Reta | 
ed by Water on every Side, but one ſmall Part, which joins it. 


dort of Peninſula, joined to Afia, by a narrow FIG of * 
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4 a Theſe Subjects afford me the hi gheſt Fan > 
while I am a Novice in Geography. But, Tet . * Are 


ter acquainted with the Science, the Delight i in Reading will in- 1 
creaſe in Proportion : 4 Therefore, next, pray tell me What a or 
the Diviſions of Water, which I ſee covers 1 great a Par 1 
the Globe's Surface? 9. 
Cleon. The Proportion of Water, to that of E 18 = hi 
about three to one; 3 or, in other Words, three Parts in four of il ye 
| the whole Surface of the Globe are covered with Water, which Wil 1 
are divided into the following Denominations. . , . 
„(19 Oczans: Theſe are the vaſt Collections of Water tun al 
ſurround the Continents, and receive different Names, accord. il ir 
ing to the different Parts of the World, in which they lie: M ene 
the E gern, or Mastern Ocean, &c. the Indian, or German C. in 
en, according to the Countries they are contiguous to, _ 2 
(2.) SRAS: Theſe are ſuch Parts of the Ocean as lie between 1 

| ſeveral Iſlands, or Parts of Continents, as the Medi | 
the Baltic, the Rid and White Seas, &c. Alſo, thoſe great Col- I — 

lections of Water, entirely ſurrounded by Land in the 'Conti- ll | 

nents, are called Seas, as the Euxine, or Black Sea, the Caſjin 
yea, &c. r, 

(.) LAkxs: Theſe are any ſmaller Collections of Water Ml (1 


on the Land; ſuch as you here ſee on the Globe, viz. the Lak 
Geneua; and particularly thoſe fine, large, remarkable Lala 
above the River St. Lawrence, in Canada, which are the Baſis 
of ſo great a Traffic with the North American Indians. 

; (4) GuLeas : Such Parts of the Ocean as are almoſt fur- 
rounded by Land. It is in Form analagous to a Peninſula, ſuch 
you obſerve is the Gulph of Venice, the Red Sea, &c. 

(5.) CREEKS: Theſe are thoſe narrow Parts, or Arms of 
the Ses, running a little Way up into the Land. If | they are 
wide and ſpacious, they are then called | 

(6.) Bays. Of which the moſt remarkable and as to be 
diſtinguiſhed on the Globe, are Hudſon's Bay, in North Ameria; 

the Bay, or ae, of Mexico ; the Bay of Biſca; with mary 
others. 

(7.) STRAITS : Theſe are ſometimes called Crannei, 


which are thoſe Parts gf dea chat run Ly two wh 


z 


td Lavy's Püix os oH x. 2 


: Coaſts; as the Straits of Gitrater, the Brin Chamel, the 
> even Wl Seraits of Magellan, &c. | 
E bet- (8.) Rivers: Theſe are lars debe of Water, 1 154 
lin ig from ſeveral Fountain-heads, and run towards ſome Lake, 
or Sea, where they diſſembogue their Water. Such are the Ri- 
der Thames, in England; the River Nile, in Egypt; the River 
& Lawrence; the Danube; and many others of very grea at Note 3 
which you ſee diverſifying the Surface of the Land, like the 
Veins and Arteries in the membraneous Parts of Animals. ; 
| Euphroſ. 1 ſhall endeavour to retain all theſe Diſtinctions 
and Definitions, by an Application to my Books and Globe. 
fear you have exhauſted your Spirits too much at pre- 


tendance on me now. promiſe myſelf great Satisfaction 
in our next Leiſure, which you tell me is to be employ d 
in a practical Solution of the moſt uſeful geographical Problemy 


on the Globe. 
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* T our laſt Interview, I endeavoured to prepare your Mind 

(ch with every neceſſary Preliminary for. underſtanding the 
right Uſe of the Terre/irial Globe, and as you are well acquainted 

32 with all the Circles, and the Manner of rectifying the Globe for 
my particular Place we V now e our ſelves immedi- 


9 adately 


be In this Dialogue, I halt give the Solution to cog, bical Problems, 
20; they are performed on the Terreftrial Globe of the uſual Form; the 
10 Examples here are accommodated to thoſe of Mr. Senex's Make, par- 

ticularly thoſe of 12 and 17 Inches Diameter; but in the followin 
| Dialogue, the Reader will find, that the ſame 1 will receive l 
5, nuch more natural Solution, or Repreſentation, from a new Con- 


ſent, and ſhall with Pleaſure: difmiſs you from any farther At- 


| of frution and A (gr yp a nine Inch Terreſtrial Globe, which is 


7 moved by Clock-work, and by which the general Nationale of the 


Problems Pertaining to both the _ will moſt evidently : appbar. 
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ately to the Solution of ſuch Problems, as will ſufficiently flew 


bo very rational, beneficial, and entertaining, the Uſe: of this 


Inſtrument muſt be, and how bighly Mankind are ee 
firſt Inventors of it. 

Euphreſ. The very Pleaſure of Fr the World i in one View, 
is not ſmall; it gives me fuch a diſtin and adequate Idea of 
the ſeveral Parts of Land and Water, that no Maps, or other 
Contrivances could ever equal. ——— 1 haye rectified the Globe 
to the Latitude of Landen, by placing 51 3o/ to the Horizon, 
which makes it ready, I preſume, for the Solution of geograph: 
tal Problems. c. which is the firſt to begin with? 

- Chon, The Fi Problem uſually is, To find the Latitude of 
any given Place; and this is done by bringing the Place to the 
graduated Edge of the Meridian, where. its Diſtance from the 


" Equator will appear in Degrees, Thus ſuppoſe I require the 
Latitude of Feruſalem, Peterſburgh, and 'Pelin: in China. 


Eupbroſ. This I think I can eaſily perform. . Feruſalen, 
I find upon the Globe, and placing it under the Meridien, lc 
ſerve its Latitude 32? oC” N. from the Eguator. 
I find Peterſburg, in Ruſſia, juſt in the Parallel of 6000. 
And as for Pekin, in China, when 1 bring that to the Meridian, 
I ſee it lies juſt under the 40 oc! ;. and in the ſame Manner, I 
copld tell you the Latitude of every other Place that is marked 
on the Globe. I ſuppoſe the next Problem will be of Court, 
To find the Longitude of a Place, 
Chon. It is certainly fo, as it is fo cloſely connected with the 

atitude.-———To' do this is nothing more, than to obſerve 


what Degree of the Equator is interſected by the Meridian, when 


the given Place is brought to it. And here I muſt obſerve 
to you, that the Degrees of Longitude on all Mr. Senex's Globes 
are reckoned from that Meridian, which paſſeth thro Londen, 


fand which js uſyally called theFinsT MERIDIAN) theſe De- 


beer of Longitude run all round the Globe to 366. 
Eupbroſ. 1 underſtand you, and obſerve the firf Merida 
you ſpeak of. When I bring Jeruſalem to the Meridian, it cuts 
the 36th Degree of Eg, Longitude on the Equator, Palin 
being brought ta the Meridian, cuts the 136th Degree as before, 
——— After the ſame Manner, I obſerve, that any Place which 
firs Weſtorand of aß being brought ta the Miriin, bo pa 


and Lavy's Puitosorny: ror 
3 and Longitude thereof will inſtantly appear. Thus, 


Prt- Royal, in N being placed under the Braſs Meridian, 


is ſhewn to have 17 30“ Latitude N. and its Longitude will be 


ſhewn to be 282* 30%, which taken from 360, — T7 30 | 


of Weſt Longitude from London, 


Clon. In all this you are very right. A Thiva Problem 


is, Having the Latitude and Longitude given, to 7 that Place o a 


the Globes Os 
| Eupbroſ, This I apprehend is nothing more than the Reverſe 
of the foregoing Problem. Thus, ſuppoſe I find in a Ga- 


xetteer, or Table of Latitudes and Longitudes, that Feru/alem - 


was in 30 00” of North Latitude, and 36* oo” of Eaft Lon- 


tue; then! bring the 367 of Longitude to the Edge 
of the General Meridian, and am ſure to find the City of Jeruſa- 
lm under the 32 Degree of Latitude on the ſaid Meridian. —_— 


Again, if I know the Lan. of Port-Royal to be 77 3 
Weſt of London, and to have 17 307 of N. Latitude, then, by 
bringing the ſaid Degree of Longitude to the * I ob- 
true the Town juſt under the given Latitude. 

Clan. Very good, my Euphroyne. The Prarih Pro- 
lum is, To find the Diſtance between two given Places on the Globe 
in Engliſb Miles, as for Inſtance, between Londen and Feruſalem, 
———To effect this, you ſcrew the — of Altitude to 
the Braſs Meridian, with its fiducial Edge to 51 307 the Lati- 
tude of London, to which Point you bring the City of London, 
where let the Globe reſt; then lay the graduated Edge of the 
Yudrant upon the given City, and you will ſee upon the Qua- 
&ant 32 30“ which, by allowing 6g Miles and an half to a De- 
gree, will amount to near 2259 Miles. | 

Euphroſ. The Praxis of this Problem is very eaſy, and will, 
x the ſame Time, exerciſe me in the little Skill I have in the 
Rules of Arithmetic, But let me ſee, if I can find the Di- 
ſtance from London to Port: Royal. — ne Globe remaining 
3 before, I bring the Edge of the Quadrant to the Place, and I 
obſerve it is 69 from London, which multiplied by 694, gives 
4705 Miles. Thus, I can fatisfy my Curioſity at any 
Time, in regard to the Diſtance of any Part of the Word. 


Pray vhatis the F Problem# ; 85 
> | " Glam 
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Clean. 70 o find the Ein, of. the Compaſs, en tarts. Place be 
from on? | 
Eupbreſ. I 12 not give you the Trouble of meving pe we 
how to perform this Problem ; for it is ſelf-evident. 
For, as I ſee the Compaſs on the Horizon, when Tay i 
brought to the Meridian, and the Quadrant laid over. any 
it ſbews, at the ſame Time, the Point on which that Pr 
bears from London. Thus, the Quadrant, laid over rt. 
Royal, ſhews it to bear on the /; ft Point of. the Comp pak, 
— If laid over Feruſalem, it cuts the E. 8. E. Point of 1 
Compaſs for the Bearing of that City. The Quadrum te. 
inoved to Pekin, in China, ſhews it to bear within a Deg fe 
or two on the N. E. Point of the Compaſs.——Tnis, is 1 
Matter of no ſmall Curiofity, which I ſhall practiſe for 1 . 
ny other Places at my Leiſure. What is the next Prolin 
Cleonicus? | 
Cleon. The Sixth Problem is, To find all theſe Places il hat da 
the fame Latitude and Longitude with a given Plage. 
"way Ar again, is ſo 150 at firſt Si ght, ts wos. 


a 


to the yp 5 the and all thoſe 134. that lie under the Fou⸗ 
thern Half of the Meridian, muſt, of Courſe, have the ſame 
Long gitude, — After this, if I turn the Globe about, "ti 
6 all thoſe Places which paſs under the ſame. Point of 
the Meridian with Polin, muſt have the ſame Latitude. . 
Alen. Vou will find ſome Problems, by and by, that, you 
may think ſufficient | to exerciſe your geographical Genius ; ; tho 
by you they may be eſteemed, only Paſtime. The Seu 
Problem i is none of the moſt difficult, and you, muſt let, me ſee 
if you can do it without my Direction. It i is, To find all thif 
Places where it js Noon at any given Hour of the. Day, in an 
Place propoſed. For Example, you. are to find i in what Places 
Jo Earth it is Noan, when. it is Nine in the Morning at at 
we, | 
* Buphriſ. I belieye you have now puzz — 
| not I begin with finding the Sun's „ 
Cleon. No, my E uphroſyne, all Pro ems of Time do not le- 
quire. the Sun's Place to be known ; 5 but lince” you ce 


in the Morning, 
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tk my Affiſtance, you will readily find it. Therefore proc 
25 follows: Bring London to the Meridian, and ſet the. 


Hour- Index to the given Hour IX i in the Mor ning. ben 
wm the Globe about, till the Indæ points co che upper 
XII. Then ſee what Places lie under the Meridian; for 
in all thoſe' Places, it will be Noon at the given Hour. 

* Bupbreſ: Well, this is a pretty Problem '; let me practiſe it in 
the given Example. I bring London to the Meridiang 
et the Indes to IN;———and then turning the Globe, 
ill it points to XII, I obſerve, that the middle Part of 


Ruſſia, Circaſſia, the middle Parts of Arabia, and Madagaſcar, all 
fe under the Meridian; to all which Places therefore it muſt be 


Twelve o TIN or Noan; hen it is Nine in the Morning 


with us. 
Cleon. The Eighth Problem is wo the "PETE'S of this, dix. 


when it is Neon at any one Place, 10 find what Hour it is at any 
aber given Place. And therefore in -_ Solution of this, you 
will readily know how to proceed. 


Eupbreſ. Yes, ſurely I do. — it Noon at Len. 


dn, I can tell what o' Clock it is at Jeruſalem for Inſtanee; 
cor, if J bring London to the Meridian, and ſet the Hour- 
ha:x to the upper XII; then by revolving the Globe, till For 
ryfalem comes to the Meridian, I obſerve the Mdex points to 
Il. 30“. But, as this is on the weſtern Part of the Hour-Cir- 
cle, it ſhews, that it is about Half an Hour after Two in the 
Afternoon. Again, for a ſecond Example ; if E turn "the 
Globe till Port- Nopal comes to the Meridian, the Heur- adhs 
will point to VII. nearly, which ſhews, that it is Seven dl. 
this with 'them at Jamaica, when it is Twelve at Noon with 
Again, for a third Example, I ſhall reverſe the Pre- 
lm and bring Pekin, in China, to the Meridian, where, hold- 


ing it faft, I place the Hour: Inder at XII; then T bring Los- 


dn to the Meridian, and find the Index point to Four o'Clock 
Such Problems as theſe are very: enter - 


| taining. What is your Ninth Problem ? 
Cen. By your laſt Example, you have robbed Geographers 
of one Problem, and, by the ſame Freedom, you might as well 


have taken 92 which follows, which may now call the Ninth, 
Vi. 
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viz. For any given Hour of the Day, inthe Place uber ll 
find the Hour in any other Place? | _ _ 3 al ** 
Euphro/. This, indeed, is hardly worth * 
parate Problem. For, when it is Five 0 loch —_ 1 ; 
in the Afternoon, if I would know what o Clock it is then 4 
Port-Rogal i in Jamaica, I need only bring Londen to the, % 3 
dan Set the Hour- Index to V, on the Welt Side 
then revolving the Globe, till Port- Royal. comes to the Merigh © 
an, the Index points nearly to XII. This ſhews, Clank | 
cus, that when we fit down to Tea at s, they begin to think © 
of their Dinner at Jamaica. 1 * . 
Clean. Theſe Problems, I ſee, you are ſufficiently: ready , 
— believe the Tenth will be very agreeable to you, W 
is, To find all thoſe Places in the Torrid 1 to w_ the * J 
vertical for any given Dh. 3-50 
Euphroſ. In the Solution of this Problems. 1 9 vou % 
rection will be neceſſary. Pleaſe to ſay how I muſt j 4 
Cleon. Let the given Day be the 20th of April; — ö 
which Day, upon the Calendar in the Horizon, you. with | 
the firſt Degree of Taurus in the Ecliptic placed hy it, wii 
ſhews the ſame Degree in the Ecliptic on the Globe, is the? 
Place of the Sun for that Time. Therefore, I bring 
Sun's Place, or Beginning of Taurus, to the Meridian, which 
interſects in the 11th Degree: Then turning the Globe, qui 
round, you obſerve all thoſe Places upon ws Surface, which. } 
| paſs under the faid 11th Degree of the Meridian, are ud 
Places required, or thoſe which have the to  paling oye ON 
Heads for that Day, 793 
Euphroſ. This Problem is more curious ; than difficult ; by | 
which I learn, that every Place in the Tarrid Zone, whoſe I 
titude is equal to the Sun's Decination, will find him in they 
= Zenith at Noon. What is your Eleventh Pris: . 
len. To find the Midſummers- days for any given Place | in i | 
Torrid Zone, This Problem I ſhall ſhew you the Solution i 
as follows: Let theſe two Days be required for Pats! 
Royal, in Jamaica. Then, I bring that Town to the Me 
ridian, and obſerve. * Degree it cuts, which is 17 30 —* 


Then, turning the Globe, I obſerve what Part of the * 
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e touches that very Renn the Ain, a . 


This Degree I lob for on 


a 


it to be the, 20 of Taurus 


the Horizon, and find againſt it, the 10th of Ae, which thete= 
1 Then, I turn the 


fore is their firſt Midi „Day. 
| Globe farther: aboutz till ſame Part of the. ſecond Quadrant of 


1 the ſame Land the Meridian, which 


—Theng againſt 


4-44 3d Ds of lend. which there — idabeir ſecond Mid 

 fummer-Days-. v3 7 1 12 754 Bug vt #5 i; F 
Eapbreſ. I ſee, by the x © Ag af x od Solutions that 1 

ful find bead — 22 the e for 


nos Zone, 1 bs. Su begins t | ſing, — 1 or without 


The Solution i is in this Manner. 


t Sun's Place for that Day will be i in 6 OO oc of 7. aurus in the 


ke on the Globe, and bring it to the Meridian; which ſbews 
the Declination of the Sun for that Day to be 13. os. — 


Then it is evident, that all thoſe Places which are the ſame 


Number of Degrees from the Pole; or which are in the 77th 
Degree of North Latitude, are the Places required. _ 
EFupbroſi I. can plainly ſee the Reaſon of that, as the Circle of 
| eonſtant Illumination muſt neceſlarily. be the fame De _ 
the Pole, as is equal to the Sun's Declination... 
Clon. The. Thirteenth Problem is Sour TA a. hin to th 
a- an ſeiſ in finding en what Day the Cum begins to m 
ur con/tantlys, or toithout Setting on any given Place in the Frigid 
| Jae, and how dong it continues ſo to de Io ſolve which, let, 


Time required be for. Point Lool- out, or the ſouthernmoſt. 


art of Greenland. Then firſt, I find the Latitude of that! 
Cope, which is 77 0&/,———Secondly, I rectify the Globe 


the Latitude of the Place. Thirdly, turning the Globe 
| about, I obſerve. what Point in the firſt Quarter of the Ecliptis, 


| foincides with the North Point of the e which, Job- 
frye to be the Hirth Degree of Taurus, .. Fourthly. I ſeek, 

te fame Degree of Taurus in the Ecliptic on the Horizon, and 
Fol. II. / * find 


nir on the Horizon. Which Place I find in the Edip» 
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And ügainſt it in the Calendar, the 26th Day of April, bien 
ſatisfies the firſt Part of the Problem. _——= Fifthly, I tum the 
Globe back again, to obſerve what Point, in the ſecond Quarte 
of the Ecdiptic, exactly coincides. with the North Point in the 
Hotizony and I find it to be the 24* 08” of Le. —Stethly, T er 


the ſaid Degrer in the Ezlipric on the Horizon and find it anfiwey 


to the 19th Day of Hugiſi. Therefore, from the 26th win 
' tothe 17th of Aug, agg uns way ter e Inha 

of the moſt ſouthern Parts of Greenland. e 
Eupbreſ. By the particular and a Proceſs. hos have 
- uſetl in the Solution of this Problem,” 1 find, not only the Me- 


tod for any other of the lixe K ind is very eaſy, buty alſo, the 


Rationale thereof is very evident; and therefore you f pro- 
ceed more conciſely in what other Problems remain. 


Clan. The remaining Problems ate but few; that, which 


you may reckon the Fourteenth, is Fo find the Place over-which 
„de Siam ir vertical on any grvrn Day and Hour. In order 
to this, you are to find the Sun's Place in the Ecliptie, and bting 
i to the Meridian, and mark the Degree of Declination ſut the 
given Hour After this, find thoſe Places which have de 
dun in the Meridian at that Moment; and, among them, 
that particular Place which lies Ne on Dag of the Sun: 
| Declination, is the Place deſired. % , a 
EZupbroſ. As you have given me , "the Clue, I can proceed 


through. the Whole of this Problem without your fatther Is. | 


ſtruction, at leaſt I will attempt it.. l therefore ſuppoſe it 
was required, to find the Place to which the Sun is vertical dn 
the 20th of April, at Nine at Night preciſely . TheSuh's 
Place, at that Time, I ſind. on the Horizon of the Globe to 
be in the firſt Degree of Taurus this I bring to the Me- 
any and there obſerve” his Declination to be about 0 30, 
| Then will all thoſe Places, that paſs under that Degree, 
Have the Suri vertical to them that Day. In the laſt Place, 
I find all hoe Places where it is Noon at Nine o Clock at 
Night on that Day :- And amongſt them, that which lies 
under 10% 30” of the Meridian is the Place required ; and this 
find is in the Paisfic Ocean, or Great South Sea, and, as it acei- 


dentally happens, in the very Fract of Lord Auſon's Voyage 
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from Aquapulco n Chingy which . 1350 Wes Longitude. pſt 
Landon. | 

Chon. It is ith Pleaſure I ſee how: gurt 2 Miſtreſs you re 
of geograpbical Solutions. believe it will not now be in 
my Power to mention any future Problem that will be too difſi- 
cult for you, However, the Fifteenth will ſtill extend your I» 
deas of this Kind, which is, Tp find, for any given Day and Hours = 
thiſe Places wherein the Stn is then Riſing, ar Setting, or in the Aden, 
ridian ; alſe, thoſe Places -which are enlightned, and thoſa which are 
wt; and for an Example, you may take the ſame Day and Hour 
of the laſt Problem, viz. April the 20th at Nine at Niga. 
Eupbreſ. I fear what you ſay to encourage me, will rather 
tend to diſpirit me; for, if 1 may have the World for my Pains, 
| know not which Way 0 g about this, ien thinklocafy 
- Problem. 

Clan. You have no Reaſon to be diſheartened, it js bet a 
Trifle that you want to recollect, to make the Problem as clear 
u the Day. For only find the Place to which the Sun iz 
vertical at the given Hour, (which you know by the iaft Pro- 
blem) and bring the ſame to the Meridian, and elevate thę 
SW" Litas of the Place, then a che Rob ys be 
ba 

Zeit This I will do Tbe ane of the Place 
is 10,301 therefore I elevate the Pole to the ſame 
Number of Degrees above the Horizon,. and thence, 
ſnce.. the Sun is vertical to the middle Point of the Hemiſphere 
about the Horizon, it is evident, (I.) That all thoſe. Places 
which are in the weſtern Semi- cirele of the Horizon ſee the Sur | 
Ring, as they are 90e oo” diſtant from the Braſs Meridian. 
2.) For the ſame Reaſon, thoſe who are in the eaſtern Semip 
cirele ſeg the Sun Setting. (3.) And to thoſe who are under the 
Meridian it is XII O'Clock, or Nn. (A.) and laſtiy, All Pla- 
£88 above the Horizon are enlightened by the Sun, and to them 
it is Day. and all that are below it, @f Courſe, are in Dark- 
neſs, or Night. — A the Whole. I think this * 1 
curious Problem. 

Chon. It is as uſeful as curious, hos, by * thereof, 
jou readily ſolve the Sixteenth Problem, which is, To exhibit, in 

2 Manur, al theſe Places on the Earth to which a ſolar, 
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ir lunar Eelipſe is viſible, when the Tim thereof is tn. 


BP you remember, ſome Time fince I was mentioning to —— 
à very great Eclipſe of the Sun, which will happen the ift of 
Abril, 1764: This I propoſe to you as an — e =Thix 
Eclipſe begins at IX, and ends at XII nearly. een e 
8 Eupbroſ. By this I know what my Taſk will be, was - MY 
in the firſt Place, I muſt find the Place to which the Suh i is . 
fical at Half an Hour paſt X-on Bs firſt Day of April, that be. 
ing the Middle of the Eclipſe ;— - this I find to be near the 
Middle of the Continent of Arabin . —＋to which, when! 
rectify the Globe, 1 obferye all the midland Parts of Norwa 
Poland, Ti urkey in Europe, and the vaſt Continent of Africa," lie 
under the general Meridian, and obſerve the Middle of the E. 
Uipſe at Noon. Alſo, all the Hemifphere above the Ho- 
rizon ſhews me all thoſe Parts of the World, in which the E- 
clipfe can be viſible, Therefore I am convinced, it will be "ſeen 
in all Parts of Europe and Africa, as alſo all la, except the 
eaſtern Part of Ti artary, China, &c. But the eaſtern Part = 
South- America only can fee any Thing'of this Eclipſe. 
4 caſt my Eye on the weſtern Part of the Hemiſp ere, 1 
ferve the Countries in North and South- America, which lie upon 
the Horizon, to be thoſe People who ſee the Sun Riſing at ſhe 
Middle of the Eclipſe. And in the eaſtern Part of the 
Horizon, the ſeveral Countries upon the Horizon there ew 
the Sun Setting at the ſame Time. Again, if I bring Lonilmito 
the Meridian, and place the Hour Index to IX in the Morning, 


and then revolve the Globe till the Index points to XII, view 


all thoſe Countries under the Meridian, where the Eclipſe begin 
at Noon; particularly at Madagaſcar, the inland Parts of Arabia, 
the Perfian Gulph, the Caſpian Sea, and of all the eaſtern Part of 
Ruſſi a in Europe; but ſcaree any inhabited Part of the Earth 
view the Beginning of the Eclipſe at Sun-Riſing, ſinee the 


weſtern Horizon lies almoſt wholly on' the Great Ailantie, and 


Southern Oceans.” On the other Hand, a few of the eaſtem 
Iflands only of Ah ia can ſee the Beginning of the Eclipſe at Sun 
Set. In the laſt Place, I bring London to the Meridiany' and 
place the Index to the upper XII, which gives me a View of all 
thoſe Places under the Meridian, who view / the dark Piſſ d 
the Moon” bons off from 18 a at XI o'Clock, On the 
- welt- 
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Jeltern Horizon, I view the Countries where the Sun is riſing, 
when the Eclipſe ends: and in the eaſtern Part of the Horizon 
{ ſee in what Parts of the World the Sun appears to ſet,” with 


— 


its entire enlightned Diſk. — — — Are not theſe the general 
Phznomena of this Eclipſe, as repreſented on the Globe, Cl- 
ers # Fi, 6 he * 540% E by i} £49 0 * 10 * | | 
Clem, They are, my Eupbroſine, and very ſcientifically re- 
preſented ; T could not Have done it better myſelf. l fee 
you want no more of my Inſtructions, in regard to the Uſe of 
fe Terreſtrial Globe; for though” chere may be à great Di- 
yerſity of Problems propoſed, yet they will all become ve: 
eaſy 7 Practice, and Thel gend e a Nadal will appear to _ 
one who has been exerciſed in thoſe which I have ſelected for 
your Inſtitution in tis Science, for they are all of them'ofa fun- 
dayental and general: Nature, If any Thing farther re- 
mins, there is yet a. few Minutes to ſpare; therefore he free to 
aſk of, me any Thing you think proper, relative to the Uſe of 
this Globe, while it is before us. e n ales e 
Fupbreſ. I ſee but one Thing more on che Globe to trouble 
you with, and that is, that long Slip of Paper, which is paſted 
on the Globe, acroſs. the Equator,. containing the Calendeg, or 
Months and Days of the Year : 1 ſould be glad to know the 
Uſe of that, as you have ſaid Nothing hitherto about it. 
Cleon. It is very proper you ſhould be acquainted with the 
Uſe of it, as it is à curious Appendik to the Globe, and the 
Invention of the ingenious Mr. Harris, Author of A4 Treatiſe 5 
tr Globes, It has been lately affixed to the Globe; it may be 
called a General” ReFifier (though it is otherwiſe called the 
fnalemma.) The Uſe of it is thus, (1); you bring it to the 
General Meridian, and, at one View, you obſerye' on that Pa- 
per the Sun's Declination for any particular Day in the Year, 
whether North or South. (a.) You rectify the Globe to the 
Latitude of any Place, and then bringing the Rectifier to the 
altern Part of the Horizon, you place any given Day of the 
Month to the Edge of the Horizon, and you ſee the Point of 
the Compaſs on which the Sun, that Day, riſes; and conſe- 
quently, the Amplitude of the Sun is inſtantly: known: The 
Time of its Riſing is alſo ſhewn by the Index of the Hour Circle, 
and conſequently the Length of Day and Night. — And ſince 
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theſe Things are ſhewn, as it were, by Inſpection, fat ane 
whole Year, it gives à Summary of the Problems relative to 


the dun, and moſt properly belongs to the Celeſtial Globe. 


- Euphreſ.. This 1 think is a great Curioſity indeed. 


could not have thought ſo many Problems of Importance could 
Have reſulted from ſo ſmall a Slip of Paper But I hall 


trouble you ne further at Preſent, with theſe. Ga par. 
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The 9. ond Uen gf New Avtaiun 
rus 20 be TynrESTRIAL GLOBE, by wbich" m. 
true diurnal Motion of the Barth qm its Axis, the 
'» apparent annual Motion of tbe Sun in the Heli 
-- tic, the various, Phenomens of. Days and- Nights, 
ile Seaſons ef the Nar, and ** Solar fon 0 
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E Ll Ces Zo ſure Lhave lol 50 Tisses la, 
.us laſt Interviews: in maklug myſelf perfect im the Uſe 
of the: Globas. S dave praciſedlevery Problem, over and 
over again, vn bath the Globes, we pp” age with mne 
zich Man in the Goſpel, ) Hat lait I net # if nl 
Cn. Why, to auſwer according ito your qwn'Stile; tho vun 
have been/indeed buſy about many Fbings, yet vn Thing: 
guad eee —Yoy: have bern long engaged'in!fearbingithw 
te Fhmnamena of Nature may; be artiñetally ine pte ſuhtoũ by 

Qlobes, And in this you find great ſſiſtunce from the! Labour 
ef many ingenious Men; but witti little Attention, it wiltap- 
Jann, that thoſe Things will admit of à much more mtu 
Repreſentation. with à little Contrivance and ſmall Expence 
©; roo . — 
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any Phenomenon can by ſhewnz the tere datisfason and 
greater Iuſtrut᷑tion it mult give to every-inquiſtive Mind. 

Enpbroſ, No one can doubt the Truth df that; and I ml 
you have provided here a beautiful Machine for that Purpoſe; 
ad 1 flatter myfelfy I hall Have-groat Pleaſure” in being in- 
ſtructed in the Uſe of it. 

Chen. Te fay the Trich, 1 have employed my unn Skill 
to contrive it for your-Ihſtra@ivn'y for though there has been 
two or three Inventions vf this Kind alrendy propoſed to the 
Public, yet I think-them by nd Means fo ſimple and elegant 
2s ſuits with the Nature 2 the e e, and e's, the dehieats 
Genius of your Sen. 

. Euphreſ. Garbe but ill nuit with phitofophicat m- 
buctions 3 therefore, without any farther Ceremony, explain 
to me the Uſe of the Machine, for I am impatient to know it. 

(hon. I will oblige you in this, aac every Thing elle Lean, 
to the utmoſt of my Power. 

Firſt then, By opening à Door in the Side of the Machine, 
you obſerve a Train of Wheel-wotk, put in Motion in the 


fame Manner as that-of a Spring- Clock. This may be called, 


the Primum Mobile of the Machiwe. 
. Caronllly, On the upper Part of the Mackihe, you obſetve a 
Terreſtrial Globe is.placed, which, is moveable on its Axis by 


the Hand, _e 10 as to remain wy Tonen where &] is Plex | 


"WO 5 
mou, the Mathivery within; 2 Motion is Colt 


eited to the Globe, about its Axis, dy Means of that Wheel 


which you ſee on the Top of the Box, and fed to the Axis of 
the Globe. This is the diurnal Motion of the Globe, per- 
formed in the ſame Time with: that, of te n a 412. 
in 24 Hours. 

- Farthly, On the Surface of the Globe you obſerve an. arti- 
fciel, moveable Horizon, by which the Globe may be reCtified 
oche Latitude of any given Place. 


Fifthly, The Axia of the Globe makes an Angle with at 


Axis of the Ecliptic of 24” 30% 
« bixthly,- The Glpbe has another Motion aha to 


it, by which the Plane of the Ecliptic is gradually moved round 


uche Space of ene Year, or 36 5 Days. 4 
Se- 
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: Seventh, In Conſequence of this, a Braſs. Ball repreſenting 
| the gun, placeg,on-a;Stem.upon one Side of the Machine, ;and 
juſt in the Plane of the Ecliptic, will appear to moe through 
every Sign and Degree of the Ecliptic in the Space of twelve 
Months, juſt as. the res Sun appear de move in de few 


* 
3 


vens. 15 | | Atoll 3-36 ET + TI 
Eigbebh, ** aſs Circle is : placed-about: the Globe. at the 
5 arov of. 9oꝰ every Way from the Sun, which may be 
called, the Solar Horiron, or Cireli ef Illumination, becauſt it 
conſtantly divides; the. Globe e. the EO and dul 
Hemiſpheres. V. ai e at +; 
Ninth, On the Wheel affixed. to the Axis you obſerye i 
moveable Hour Circle, and a fixed Index, by which Mean 
the Time of any Þ Phænomenon is rs ankthe Gi 
fied. in regard thereto. -. - | _ .- 2} a0 
. Tenthly, By removing. the Suns, I Seve theſe theo Braſs Arms 
to the Sides of the Machine, which, by Means of Seren 
are moveable up and down; -ſo that the long Piece of «Braſs 
you ſee moveable upon the Ends of each, may be placed ei 
ther horizontally, that is, parallel to the . of the Eeljp: 
tic, or inelined thereto, in any Angle leſs than 69. 80 that 
it may be placed: paralid, at any Tune, to. the, Path of te 
Hoon. OY 
* To the middle Part of. this e Piece is 
fixed another, at right Angles, with Spring-Sockets, throygh 
which ſlides a long Slip of Braſs, on the Top of which is fed 
a dark Circle, tepreſenting the Moon's penumbral Shadow, 
at the Surface of the Earth, in x Solar Eclipſe; and in ſuch 
Proportion to the Globe, as the real 2 of the Moot * 
to the Globe of the Earth. A ad; e 
Twelfthly, The Slip of Braſs which carries the lunar $a 
dow is divided, from a certain Point each Way; into a geale 
of Minutes, by which Means, in any Eclipſe; the neareſt Dif 
tance between the Center of the Penumbra, and the Earth's 
| Diſk, or the Latitude of. the Moon i in an Eclipſe at the Time 
of a true Conjunction, may be truly expreſſed, and thereby the 
lunar Penumbra properly adjuſted to the Diſk. of thy Fart, 
and its true Pallage o over it horn in that Eclipſe! Moi s 


—_— ds e 
8 a0 : * J. as 7 1 * 
- 


* 


en 1 þ 
, * 


Zbe SOLAR E CLIPSE Avril Z. D. 4176; 


SS 
— . — 
L 5 
= D 
F WW —_ 
> — 


8 o ” . : '\ | | 
| : Mr : i \ . | SITEEER 
TY . NN 
2. G 4 8 Anm N | F | 
} , } = | | | | 
f Lal : 1 N 1 {| / 
F {4 114 | | 1 


Maui 
KS= 


VILLE) 
48 6 Mint 
| 42k 


1 


i 0 til | | 


BW. CONSTRUCTION of the | 


{TERRESTRIAL GLOBE) 
for exhibiting: ( 


i 7 s 
e PrevonENA of . 
4 , fa * 5 : 
| Th OLAR EK CIIPSES 2 
= g —_ x 13 
= 5 
: = \ = 
; = YE 


a a c- oa 


= 

1110 | 
9 

uw 


721 
92 
* 


= 


— 


ES 
— 
— — 


— 


and L 5 1h PuPro b n. 113 


< 

_ Thirteenth, The lower Fart of the tranſverſe Piece i is divided 
into Teeth, adapted to a ſmall: Pinion that you ſec in the Side 
of the Machine, by Which; Means this Piece; when the Ma- 
chine is in: Motion; earties:the penumibral-Shadow over the 
Earth's Diſk with the proper Velocity of Motion which the 
Moon really has at that Time-in her Orbit, or which the 
penumbral Shadow really has: onthe Diſk of the Earth * 

Furrtcenth, But as the Moon's Motion is ſometimes quicker, | 
and ſometimes flowerz if: we - would-be very accurate, there 
ſhould be three of «thoſe. . tranſverſe” Pieces, containing each 4 
different Number of Teeth of the ſame Length, and- fitted to 
expreſs the greateſt, mean, and leaſt en N of the aaa 3. 
Motion. 2 7=iwd t 

Fifteenth, Te Machinery i. is 10 esch that tes dum! 
Motion of «the Earth, and annual Motion of the Sun may be 
performed in a ſhort E 88 of Time, viz. The annual Motion 
in ſix Hours; and che E Diurnal i in nearly one Minute. And 
now, my Eup bros, you are prepared. for viewing the great 
Phænomena of Nature, juſt as they Hips in the Courſe of 
Things, or otherwiſe, at Fieiſu . i 


Vol, HI. 7%. 4 u 4 a, TY 0 5 & :; Euphroſ; 
| * An rant rien of dhe Münz. | 
ABP F, Is the Body of 3 Age 


C, The Center of the (ode, n | 
Q. Equator. | | „777% | ode 
EL, The Ecliptie. / TORG OLE ut 
NS, The Axis of the Globe. U 1 
G H, The tranſyerſe Piece, with Teeth. „ 
IK, The circular Arms, on Which i it moves. | Ns ) 
O, The Pinion which moves it. As ig 
RS, The fixed perpendicular Piece. Rees. 
M S, The Sockets upon the ſame.» .- fe 
CP, The long graduated Slip of- Braſs, carrying | 
N V, The penumbral Shadow of the Moon. 
TU, The Circle of Illumination. F 
W, The Stem, or Foot thereof. x; 1 $5378 2 
X, The Part on which. the Globe. = 1 
Y, The Part on which the Globe js ſupported. 
Z, The horary Circle, which gives Motion to Globe. 


In the Print we have exhibited' the Apparatus for tepreſenting the 
Solar Eclipſe, April 1, A. D. 1764, as being the moſt remarkable that 
vill happen, for many Years to come. We have not reprefented the 
dun, the moveable Horizon, Crepuſeular Circly „ c. to avoid Confuſion, 
eſpecially as they are eaſily ſupplied by the ts ans and fo _ | 


r 


kcilarly deſcribed in their Uſes above, 
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Eupbroſ. In regard to the Uſe of this new conſtructed Globe, 
I muſt be entirely paſſive, as I know not yet which Way to go 
about ſolving any one Problem; but ſhall be very glad to ſee 
thoſe natural Phenomena ariſe from the Direttion * Jour oun 
Hand. | 

Clan. I will ſhew thang to you in 2 ad ular, and, 
Firtt, you are to obſerve, that ſince the Pole of the Ecliptic i is 


the higheſt Point of the real Globe of the Earth, as it revolves | 


about the Sun in its annual Orbit, ſo the ſame Pole of the 
Ecliptic muſt always be the higheſt Point, and therefore, what 
we may call the Zenith of this artificial Globe, the nether Fol 
of the Ecliptic being the Nadir. 

Euphroſ. This I plainly fee; and in Conſequence of which 
the Ecliptic may be called the Horizon ; at leaft, I ſee it paral- 
lel with the Horizon of the : commen Globe, and will always 
remain ſo. 

Clan. Your Remark i is juſt ——Secondly, to redlify thi 

Globe, I fix the Ball, repreſenting the Sun in the Plane of the 
Ecliptic, on its Stem, at a ſmall Diſtance from the Globe. 
Then, by turning the Winch, I cauſe the Ecliptic Circle to 
move round; ſo that any Part which the Sun occupies at any 
Time, may be placed againſt the Braſs Ball, or artificial dun 
Thus, for Inſtance, on the firſt Day of April the Sun being in 
the twelfth Degree of Aries, I bring that Point exactly againſt 
the Ball; and thus the Globe is recied for ad of the 
— { 
Eupbroſ. This is a different Rectißesdon of the Glebe, 
from what you ſhewed me before; but I ſuppoſe it is ſuch 2s 
correſponds to the reſpeQive Situation of the dun, and the 2 
in its Orbit for that particular Day) 

Cleon. It does fo very exactly; for the Earth being in the 
twelfth Degree of Libra, if we look at the Sun in the Center 
it muſt neceſſarily appear in the oppoſite Point, or twelfth De- 
_ greeof Aries, as you very well know.——Thirdly, I put the 

Machinery in. Motion, and, in the Space of nearly one Minute, 
you ſee the Earth revolve once round upon its Axis with an 
equable Motion, which exhibits to you a natural Idea of the 
Manner in which the real Earth does turn upon its Axis, asit 
* in its 8 about the Sun. 

| Bug 
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Euphroſ. This is a very curious Repreſentation, indeed, of 


the Earth's diurnal Motion; and I obſetve the Index below 
points out the ſeveral Hours of the Day, and N ight, on the 
horary Circle in its Revolution. | 

Cleon. You will next obſerve, my Enuphroſyne, that when 
the Sun again comes into the Plane of the Ecliptic, after one 
Rotation of the Earth about its Axis, that it is found to poſſeſs 
the next, or thirteenth Degree of the Ecliptic; ſo that you are 
convinced of the fourth Phænomenon by occular Demonſtration, 
viz. That in the Space of one natural Day, the Sun has an ap- 
parent Motion in the Ecliptic of offe Degree nearly. 
Eupbroſ. This J obſerve with Pleaſure, as it is very natural 
to ſee how the apparent Motion of the Sun, in this little Globe, 
anſwers to that of the real Sun in the Heavens. But as there 
are 365 Days in the Year, and only 360 Degrees in the Ecliptic, 
the apparent Motion of the Sun, ata Mean, cannot be quite 
one whole Degree in 2 Day 3 but the Difference is too n 
to be inſiſted on here. 8 

Chon. It is, indeed, very Gnall for one . ; but! in the 
Space of the whole Year you will find every Part of the 
Ecliptic will be paſſed over by the Sun. The fifth Phæno- 
menon you will next obſerve, is the Paſſage-of that Part of 
the Earth's Surface under the Sun, to the Inhabitants of which 
the Sun is ſucceſſively vertical on that Day, 

Euphroſ. This appears extremely natural, indeed ; I plainly 


| ſee, that for the firſt Day of April all the midland Parts of 


Africa, the Indian Sea, the "It of Ceylon, the Kingdom of Mat- 
lara, the Philippine Iſlands, the vaſt Trac of Ocean between 
them and America, the large Continent of South America, called 
Terra Firma, &c. all paſs under the Sun, and therefore view 
him in their Zenith. I muſt needs own, this Repreſentation 
far exceeds that for the ſame Purpoſe on the common Globe. 
Con. The ſixth Phænomenon is the variable Length of 


Days and Nights, according to the different Times of tho 


Year, which offers itſelf to the View here juſt as it does in 
Nature; for when [I bring the Meridian of any Place to paſs 
thro' the Sun, I then move the Hour of the Noon-Tide XlI 
to the Index, and rectify the-Moon's Horizon by the Latitude 
of that Place; for then the Globe, in Motion, naturally 
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| ſhews- you the Length of the Day and N 1 at any Sie 
Time. of the Year. _ 

Eupbrof. I apprehend it muſt hs * "Rs an 8 vil 
Nil make it clear, which, I think, I am able to perform my 
ſelf. ———[ ſhall take our capital City, London, for the Place; 
and therefore rectify the moveable Horizon by fixing it at 515 


307 from the North Pole, by the general Meridian drawn an 
the Globe And now, Iwill firſt adjuſt the Sun to the Be. 


einning of the Ecliptic, by turning the Globe about till the 
' vernal Equinox is right n it es, Helle, to * 
the Machine in Motion. | 

Ckon. It is done. | 

" Euphrof. And very plainly I obſerve, that at the. End of 
ſix Hours the Weſtern Part of the Horizon is a againſt, the Cen- 
ter of the Sun : -That in twelve Hours more, the Eaſtern 
Part of the Horizon. is upon the Sun And after another 
fix Hours, the Equinox returns to.the Sun and plainly ſhews 
me the Length of the Day and Night is the ſame on that, Day 
of the Y.car.— Alſo, I ſee the Sun vaturally Setting; or 
| apparently paſſing below the Weſtern Part of, the Horizon at 
Six in the Evening, — and riſing above the | oriaon at Six in 
the Morning, juſt at the Point due e Eaſt, — All this I. can 
eaſily ſee will follow from the Motion of the Earth, garrying 
the Horizon of London along with it, over the Body or Ae af 
the 1 

Clean. And ane Thing farther you will whe Nag, of. a5 a 
ſeventh Phznomenon, which will more illuftrate this Doctrine, 

which is, the Circle of Ilumination fixed to the Machine, and 
ſurrounding the Globe in ſuch a Manner, as to divide it into 
the enlightened and dark Hemiſpheres. This Circle may, with 
ſome Propriety, be called the ſolar Horizon, as it is every where 
each go diſtant from the Sun. 

Eupbreſ. I readily ſee what Conſequences will attend thi 
Obſervation : —— Becauſe it muſt neceſſarily happen from 
hence, that when the Horizon of any Place is upon the Sun, 
the Place itſelf will be under the Circle of Illumination; 3 and, 
therefore, juſt entering into the darkened Hemiſphere. —— The 
Reaſpn, therefore, of 5 * N r and all their Variations 185 


* 
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ven . from hangs; extremely obvious, and. more &, by eh than 


110 in the Orrery itſelf. 
wil Clion. You cannot be too well n of che Nature of 
my this grand Phznomenon ; and therefore it will be proper to re- 


ce; WM peat the Experiment for the longeſt Day in the Year in the 
61? Latitude of Londen, which will preſent you with a View of the 
an greateſt Inequality of Days and Nights that can happen here. 
Be. Euphroſ. This, I preſume, I can eaſily do, by moving 
the the firſt Degree of Cancer to the Sun, —and then turn the Globe 
put on its Axis till the Sun comes to the Meridian of London, = 
where letting it reſt, I turn the Hour Circle till the Meridian 
XII is at the Index: Then giving Motion to the Ma- 
of ©; ſee the. Globe revolves in ſuch a Manner, that 
en- the Tropic of Cancer conſtantly paſſes under the Sun, from 
rn Weſt to Eaſt, till at Length the Weſtern Horizon comes. upon 
her the Sun : At the ſame TimeT obſerve the City of London 
Ws js under the Circle of Illumination, and goes into the darkened 
Jay Hemiſphere at the ſame Moment of 'Time that the Sun is ſeen 
or below the Horizon, ——— When this happens, the Index 
at points to VIII O'Clock, and ſomewhat. more.— Again, the 
in Globe, continuing in Motion, carries the Iſland of Great Bri- 
an 
ng 
of 
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ain thro? the darkened Hemiſphere, till at Length it appears on 
the other Side of the Circle of Illumination, and the Eaſtern Part 
of the Horizon revolves to the Sun; ; At which Moment | 
of Time I fee the Index pointing nearly to the Hour of IV in 
1 the Morning : —— So that from hence it is evident, that the 
e, longeſt Day with us is a little more than XVI. Hours, and the 
hd ſhorteſt Night nearly VII, and therefore but half as long as 
to the Day: The Manner in which theſe Things appear 
th ſo nicely according with Nature itſelf, redoubles the Pleaſure 
Te of Inſtruction. But what is that ſmall, Circle, which I 
, ſee every where at an equal Diſtance from the, moveable Hori- 
Is zon ? 
mM Clean. Th at may. 65 called * Crepuſcular Cirde, or Gel 
n, of Twilight. It is placed at 18 00/ below the Horizon, becauſe, 
d, till the Sun has deſcended fo far, ſome of his Beams will be re- 
he frafted by the Atmoſphere, and make a Twilight, or a decreaſ- 
„ ing Mean between Day and Night: But when the Sun has 
m reached that Circle, we find it dark Night; and, therefore, as 
the 
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the Globe revolves, at the ſame Time that you obſerve the Time 
of the Beginning of Day and Night, you ſee alſo the Biyih. 


ning; Duration, and End of Twilight ; m_ is s the eighth Phene | 


menbn in this Machinery. 

Buphraſ. Well, this is a Curioſity over ” above wut! 
expected; a Piece of Knowledge that does not pleaſe me a lit 
tile: for, tho I had ſome indirect and faint Ideas before, my 
Notions of it are vaſtly enlarged and improved by this dar 
* Repreſentation. ———— And what delights me very much i, 

that in the laſt Example of the longeſt Day, I fee there can be d 
dark Night at all; fince the Sun, at Midnight, is not by muh 
Degives fo far below the Horizon of London as is the Cirde if 
| Twilight. Nor, indeed, for many Day before, and after 
he longeſt Day, the Depreſſion of the Sun, at Midnight, will 
not be ſo great as the Diſtance of that Crepuſtular Cirtte trim 
the Horizon ; and that, for that Space of Time, there will be 
'*s dark Night, which there muſt be, more or lefs, at all othe 
Sober oe - -* ; "Oe 
_ - * Chon, At your Leifure, you may Þ practice this Problem for 
the ſhorteſt Day, in the ſame Mani as for the longeſt; and 
likewiſe, for the Times of the Beginning and End of Twi- 
light at any Time of the Year. What I muſt next obſerve is, 
the ninth Phænomenon, which is of the greateſt Impottatce 
of all, viz. The varia SEASONS of the Year - F. 2 
what we have already ſeen, you learn, (iſt,) That when 
Sun, in its apparent Motion, poſſeſſes the Beginning of the 
Ecliptie, or firſt Point of Aries, then alſo the Poles of the World 
appear under the Circle of Hlumination, and then the Days and 
Nights are not only equal, but the Son being at an equal Dif- 
tance from either Pole, his Light and Heat is then of a meat 


Degree, and makes that delightful Seaſon which we call the 


SyrING. (adly,) As the Sun advances in its ammual Courſe 
8 towards Cancer, the North Pole, by degrees, is brought 

il farther into the enlightened Hemiſphere, till, at laſt, when 
the Sun arrives to the firſt Degree of Cancer, the North Pole is 
then 23* 30/ within the illumined Hemiſphere, or by ſo much 
| nearer the Sun than it was before; and conſequently its Light 
and Heat will now be the greateſt of all, in all the Northern 
en as well as the Days the — and therefore -n 
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te the Nature of the Seaſon we call SUMMER, demonſtrably 
plain. (3dly,) The Globe continging in Motion, the Sun 
appears to advance towards Libra; and the North Pole retreats, 
by degrees, and gets a ſecond Time under the Circle of Ilumiua- 
tion ; At that Inſtant the Sun arrives at Libra, and then it 
cauſes the autumnal SR ASN. (Athly,) The Motions of the 
Globe continuing, you ſee. the Sun gradually advance, from 
Day to Day, towards the Beginning of Capricorn; and theNorth 
Pole going farther and farther into the darkened Hemiſphere, 
till, at Length, when the Sun comes to the firſt Scruple of Ca- 
pricare, the North Pole will be then 23? 3o' from the Circle of 11- 
lynination in the darkened Hemiſphere, and that of Courſe, in 
this Poſition of the Globle, the Days will not only be the 
ſhorteſt, but the Light and Heat of the Sun will be the leaſl it 
ever can he in. Northern Latitudes, and therefore makes the 
Winter SEASON. » Hence, in a ſhort Time, you ſee all 
the Succeſſion of Seaſons, with all their Variety of Incidents, 
in the Courſe of a whole Lear. 

Euphroſ. This is not only a compendious, but 6 Sea 
View of Nature's — main tcom the 2 ſimple 
Days and N ights, but likewiſe many other curious Subjects 4 
fer themſelves to my View, in this Speculation of a Globe in 
Motion : — 1 ſee the Parts of the Earth, or.Circum- polar 
Regions, alternately, wholly enlightened, or wholly in the 
Dark at oppoſite Times of the Year. I ſee when the Sun 


more to the different Inhabitants within the polar-Cirele : ——— 
I obſerve, how naturally all the different Parts of the Tortid 
Lone come under the perpendicular Beams of the Sun, 
in the Courſe of a Year. ——— But I ſhall no longer detaia 
you with theſe common Subjects here is yet an Apparatus 
remaining, which, I fee by the Form of it, has Relation to 
the Nature of Eclipſes; pray, am 1. at preſent, to learn che 
Uſe of that? 

Clean. By all Means, it being the Mincipal Part of the De- 


folar Eclipſe, and the Manner in which it happens, than by any 
Contrivance of the common * Orreries, &c. eſpecially 
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begins to ſhine without Setting, and 30 ſet without ſhining any 


ſign of this Conſtruction, to give yau a more natural View of a 


What | 
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what ielates to an Explication of the particular Phaſes ue 4 
for, to anſwer ſuch Purpoſes in the beſt Manner, you e 
know in what Manner the Shadow of the Moon goes 
Surface of the Earth in the Time of the Eclipſe. Al 
have formerly illuſtrated. this, by a Copper- plate Print, 

general Way, yet that will by no Means ſuffice for a fullandy 

adequate Notion of this Matter. It was there, indeed, 1 05 
what was the Total, and what the penumbral Shadow of 

Moon ; but it ſtill required the Surface of a: Globe, to ſne 

Proportion of the dark and penumbral Shadow,: when c 
pared therewith; alſo what is the particular Courſe π ] 
Figure of the Shadow upon the Surface of the ſaid | \ 
ſo that it may have the ſame Appearance as if you wil ac 
tually to ſee it on the Surface of the Earth itſelf, = I 
Aſtronomers bave Methods: whereby they can, at all Tin 
aſcertain the true Dimenſions of the Moon's Shadow at the 
face of the Earth, and, conſequently, can aſſign the Prop 
it bears to the Earth's Surface: Therefore, whatever the Gigi 
of the Globe you make Uſe of may be, we can immedig 
adapt. a Shadow to it, by cutting out a circular Piece of blacks 
Crape, which ſhall bear the required Proportion to the Surfagel 

of the Globe. This Crape will denote the penumbral Sn 

dow. ——In the Center of this Crape we can fix one of your i ; 
ſmall Patches, to W An the dark Shadow of the Moon, in 
proper Proportion to the penumbral Shadow; and here, al 
me tell you, it is much more properly applied than when itiz 
placed on your own F: ace, to eclipſe ſome of the natural Bea i 
thereof. In the next Place, the Inclination of the Mong 1 

Orbit to the Plane of the Ecliptic, is at all Times 
and therefore the Latitude of the Moon, or its perpendi 
Diſtance from the Ecliptic, is known at the Time of any. 
given Eclipſe, and, conſequently , the Path of, the Ceili 
of the Shadow may be thereby affigned on the Suiface of the i 
Globe: - Conſequently, the Time when the Shadow. Wl 
enters on the Diſk of the Earth, or Surface of the 2 ani 
alſo the Time when it goes off; and therefore, the Beginning 
the Middle, and End of the Eclipſe, with the Quantity thereg 

may eaſily be determined and e 355 this Mackie ö 


See Plate XVIII. rage 151. Vol. I. of the Cd - 
Lady's Philoſophy. | 1 
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| Eupbroſ. I muſt confeſs that, till you have put your ecliptic 
\pparatus in Order, and applied it to the Machine, I cannot 
wwe ſo clear an Idea of the Deſign of it as I then may; for, 
preſume, the Uſe of each particular Patt will then more 
ully appear. 
Clon. It will fo : — before we cut proceed any 
arther in this Speculation, we muſt adjourn to a Sun-ſhiny 
llorning, when we can view the various Phaſes of a Solar 
clipſe to the beſt Advantage; and till then you may ruminate 
n the Subjects that have, at preſetit, paſſed between us, and 
nder yourſelf more perfect in the kr of the Globe cacti 


lifferent YR 


DIALOGUE XIII. 
BY e the New Apparatus 70 the Tassen 
Gro E, in explaining the Nature and various 


Phenomena of SoLAR EcLieses, exemplified in 
that which is to happen in 1764. 


EZ uphrofyne. 


WAS tate ever more impatient for any Event, than 
of the Sun ſhiny Morning, to which you adjourn'd, And 
ow the wiſh'd for Hour is come, the Air is ſerene and clear, 
nd we have the faireft Proſpect of an entire fine Day: And 
ou will be mindful of the old Proverb, To make Hay while 
e Sun ſhines, and apply the folar Apparatus as ſpeedily as you 
an, and thereby give me the Pleaſure of ſeeing Nature antici- 
ated in that future great Phenomenon. 

(leon. I will do ſo; and therefore firſt, I apply the two circular 
irms to the Side of the Box, which are moveable up and downg 
t Pleaſurez and on theſe Arms, the long tranſverſe 
ding Piece, with Teeth on the lower Part, to the Number 
Eighty ; to the middle Part of this Piece I apply the Crape, 
r Shadow of the Moon, placed on the Top of a long Stem, or 
RY ER NR. Slip 


+ 
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in the Middle. 
as I ſaid before, may be repreſented by a Globe of any Size, 
and the Crape to repreſent the penumbral Shadow, with the 
Patch in the Middle to repreſent the dark Shadow being pro- 
portioned thereto, will, when the Machine i is in Motion, ex- 


If p of Braſs, before deſcribed, and lowering © one of the Brat 
Arms, and raiſing the other, 1 fix the sliding piece exactiy parallel 


to the Orbit of the Moon, which is done by the Diviſions 


on the Sliding - part of the Arms; then I move the Arm which 


carries the Shadow up, or down, in the Sockets, till ſuch 


Time the Number which expreſſes the Latitude of the Moon 
from the Ecliptic, in the Middle of the Eclipſe, touches the 
upper Socket, and there ſcrew it faſt. A Motion is then 
communicated to the Slider by a ſmall Pinion, which you ſee 
on the Outſide of the Box, working in the Teeth of the Slider; 
and as twelve Teeth in the Slider anſwers to one Hour's Motion, 
there will be ſix Hours and an half Motion upon the whole, if 
required, which is ſomewhat more than the Time of any ge- 
nerally Solar Eclipſe. And now, to make every Thing 
clear and plain, by ap I ſhall give you a Repreſentation 


of that remarkable Solar Eclipſe that will Tappan on the iſt 


Day of April in the Year 1764. 
Eupbroſ. That ] underſtand, by what you have faid, is the 
largeſt Eclipſe we are to expect for many Years to come, and 
therefore a Repreſentation of it, in your new, and natural 
Method, muſt certainly be very agreeable. 

| Cleon. That you may have the cleareſt Idea of this Matter, 
you are to ſuppoſe yourſelf, at the Time of the Eclipſe, tranſ- 
lated to the Moon; and from thence to view her Shadow 
paſſing over the Surface of the Earth, which Surface, or Diſk 
of the Earth, will appear ſixteen Times as large, to your eye 


placed there, as the full Moon appears to you here; and all 


the enlighten'd Surface of the Earth will, in ſuch a Caſe, be 
turned directly to your Eye in the Moon; and you would in that 


-Caſe, ſee the penumbral Shadow of the Moon gradually com- 


ing on, and traverſing over the upper, or northern Parts of the 
Earth's enlighten'd Diſk, together with the dark central Spot 
This Appearance. of the Earth's Diſk, 


hibit to you very nearly the ſame Appearance as you would ob- 


ſerve from the Moon. Tee, in the firſt Place, 38 
| t 


* 
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ur kw by Calculation that this Eclipſe will happen when 


ſo, that that Point of the Ecliptic may be juſt in the Middle of 
the enlightened Hemiſphere, or every Way go? from the Cir- 
cle of Il Mination, and juſt at that Point of the Ecliptic I place 
the artificial Sun: Then | bring the Meridian of London to paſs 
thro' the Sun, and move the hour Circle till the Index points 
to XII; and as the general Eclipſe begins about twenty 
Minutes after VII, I turn the Globe about till the Index 
points to the Hour of VII. And ſince the Middle of the Eclipſe 
happens a few Minutes after X, I move the Shadow on the 
{iding Piece towards the left Hand, or weſtern Side of the Globe, 

by a little more than the Space of half the Duration of the 

Eclipſe, which is ſhewn by the Hours and Minutes placed on 

the Slider, each Way from the Middle. Then havipg 

raiſed the Shadow, by the Scale of the Moon Latitude placed 

on the Stem, the Machine is ready for Motion. 

Eupbroſ. By all this Preparation, I plainly perceive an _ 
of the Earth is at hand. When the Machine is in Motion, I 
cannot help ſeeing, that the Shadow of that Crape will very 
naturally repreſent the Shadow of the Moon, as it paſſeth over 
the Surface of the Earth : But how do you adjuſt that Shadow ? 


tt | 
wy The Sun ſhines, tis true; but his Beams are fo ob- 
do que, that I do not ſee how they are to anſwer the Purpoſe, as 


Die bey at preſent will fall over the Circle of Illumination, when 
the Globe is turned towards the Sun, and ſo the enlightened, 
al if ad dark Hemiſpheres will not be the ſame as repreſented by. 
TS e Machinery. 

that Clean. To all this, the Anſwer is ready and eaſy j ——— 
om- br the artificial Day and Night may be truly made at any 
the Time by the Sun Beams, or Candle-light : For if I 
Spot place the Globe toward: the Sun, and place a Looking-glaſs 
hi, on the Table, (between the Sun and the Globe, ) inclined in a 
Size, proper Degree, it will throw the Sun Beams parallel to the 
we Horizon, and, conſequently, every where perpendicular to 
pro- de Plane of the Circle of Illumination; by which Means, that 
Part of the Globe will be enlightened, and repreſent the Day 
juſt as it is in Nature. The ſame Thing alſo, is to be done 
by placing a Candle in the Focus of a large Lens, or Specu- 
| K2 lum, 


the Sun is in- the twelfth Degree of Aries, 1 adjuſt the Globe | 
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lum, which, by that Means, will be directed parallel to il. 
minate the Hemiſphere required. - — But as the Sun Beams 
are moſt natural, and fitted for our - Purpoſe at preſent, your 
Drefling-glaſs will be the moſt proper to diſpoſe {Rays for 
making the artificial Day, Wen en 1 mEfdown and 
ſet on this Table. F 

Eupbroſ. J will inſtantly, go and fetch e e it is; 
and, by the Screws, you will place it in the Poſition which you 
know to be neceſſary. 

Chon. I have duly placed the Table, and put up the Saf 
and now the Sun Beams fall on the Glaſs, _—H——T move it up 
and down, till ſueh Time I find the Rays go parallel to the 
Horizon, and fall on the Globe as they ought. And 
now, you have nothing to do but to obſerve the general Phz- 
nomena of the Eclipſe, which, upon my putting the Machine 

in Motion, you will gbſerve to be as follows: 

I. You ſee the eaſtern Edge of the Shadow come upon the 
weſtern Part of the Earth's Surface, and firſt touch it on the 
"weſtern Parts of Africa : Alſo, that the eaſtern Part of the 
Shadow gradually paſſes along on the Circle of INumina: 
tion; and deſcribes a Tract on the Surface of the Earth, 
ſhewing all that Part, whoſe Inhabitants view the Sun begin- 
ning to be eclipſed at the Horizon, or that the eaſtern Limb 
of the Moon touches the wellets Eimb of the Sun, you oy 

above the Horizon. 

II. Soon after this, you ae the vertical Lins on the 
Grape (which divides the Shadow into the eaſtern and weſtern 
Semi-circle) will come upen the Circle of Illumination, and de- 
note that Tract upon the Surface of the Earth where the Sun 
will appear to riſe with the Moon, as far advanced on its 
Surface as ſhe can be, and where the Eclipſe wil appear 
greateſt of all at Sun- riſing. 

III. The Middle of this Line, or central Spot of. the. Sha- 
dow, will come upon the ſaid Circle at its Entrance on 
the illuminated Diſk ; and thoſe who inhabit that par- 
ticular Spot, you will eaſily obſerve, muſt ſee the Sun riſe cen- 
trally eclipſed. 

IV. As the Shadow advances, you. ſee the uy IR Part 
aeg on ppon the Earth's eden and in every Part, 4255 

e 
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the weſtern Edge of the Shadow comes upon the Circle of Illu- / 


mination, tha Inhabitants of that long Trac will obſerve the 


Sun riſing, with the weſtern Limb of the Moon Juſt touching _ 


the Sun on the loweſt, or eaſtern Part in the Horizon, i. . 
they will ſee the Moon go off, or the Eclipſe end juſt as the 
Sun is riſen. And theſe will be the Appearances of the 
Eclipſe, at Sun-rifing, to the Inhabitants of the weſtern Parts | 
of Africa and Europe to the North Pole, or a little beyond it, 
including a large Space on the Surface of the Earth. | 

V. As the, Shadow advances, the greateſt Part is received on 
the Surface of the Earth; but all the upper Part falls off into 
the Expanſe over the northern Regions : And as it riſes higher 
and higher above the Plain of the Ecliptic, ſo the Center of 
the Shadow goes | northerly till it has deſcribed a Tract, ob- 
liquely, from the Weſt of Africa to the northern Parts of Me- 
cob, where it goes off from the Earth. 

VI. By the black Circles on the Crape, round the Center, is 
ſhewn how much of the Sun's Surface will be eclipſed from the 
Viewof the Inhabitants who live on thoſe Parts, where the Circles 
paſs, Thus they who live in the Tract of the Center will ſee 


no Part of the Sun's Diſk, but the Sun will be centrally eclipſed 


to them, ———— Thoſe who live under the Shadow of the firſt 
Circle from the Center, will view ten Digits eclipſed, or ten 
Parts out of twelve of the Sun's Diameter. Thoſe 
who live under the Shadow of the ſecond Circle from the Cen- 
ter, will view but eight Digits eclipſed; ——'Thoſe who live 
under the Shadow of the third Circle, ſee but fix Digits, or half 
the Sun's Diameter ene and w in Proportion to the other 


Circles. 


VII. Becauſe the Sun? 8 Dane does a little Fae the 
Moon's, therefore the Eclipſe, where central, will not be total ; 
but there will be a Ring of Light all round on the Edge of the 
Sun, which occaſions ſuch an Eclipſe to be called Anmlar. . In 
ſome Caſes, the apparent Surface of the new. Moon is larger 
than that of the Sun, and then the wo". is central, and 
total. 

VIII. You will next obſerve, aid is a Sa Point in the 
Meridian of the enlightened Diſk, a little beyond the Pole, which, 
While ths Globe i is turning —_ his Axis, does only juſt touch 
the 


#. 
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the Circle of Illumination, but goes not beyond it ; in that ver 


Part they view the Sun, in the South Point of the Horizon, 
neither Setting nor Riſing, with the ſouthern Limb of the Moon 
juſt touching it on the northern Edge; and this is the Term 
where the Beginning of the Eclipſe ceaſes at Sun-rifing, and 
begins at Sun-ſetting : For, 4 
IX. When the eaſtern Edge of the Shadow 1 paſſed this 
Point, i it will come upon thoſe Parts of the Surface of the Earth 
on the eaſtern Side, which are paſſing under the Circle of Illu- 
mination, into the dark Hemiſphere ; and in all thoſe Places 
which are traced out by the Eaſt Edge of the Shadow, applying 
to the ſaid Circle, the Inhabitants will view the Eclipſe begin 
Juſt as the.Sun ſets, 'or they will view the eaſtern Limb of a 
Moon, and Weſt Limb of the Sun touching in the Horizon. 
X. The vertical Line of the Shadow, as it ſucceſſively ap- 
plies to the ſeveral Parts of the Circle of Illumination, will 
trace out all that Part on the eaſtern Side of the Globe, to 
whoſe Inhabitants the Sun will appear eclipſed, in the 


greateſt Quantity that can be to them, at Setting; and in that 


particular Part where the Middle of the Line, or Center of 
the Shadow, touches the Circle, the bun will appear e 
eclipſed at his Setiing. 

XI. As the Shadow paſſes on, the 8 Edge comes, by 
Degrees, on the eaſtern Part of the Cirele of Illumination, 
and the Inhabitants of all thoſe Parts which-are on the Edge of 
the Shadow, under the Circle, ſee the Eclipſe end, or che 
Moon paſſing off the upper Limb of the ſetting gun. 

XII. During the Paſſage of the Shadow over the Earth's 
Surface, you will obſerve the Earth keeps regularly moving on 
upon its Axis, the ſame Way with the [Moon's Shadow, from 
Wet to Eaſt, by which Means it happens, that a much leſs 
Quantity of the Surface of the Earth is obſcured by the Shadow, 
than would have been, had there been no diurnal Motion. 

XIII. Wich regard to any one particular Place, as London, 
for Inſtance, you will obſerve, that when the eaſtern Edge of 
the Shadow comes upon it, the Eclipſe begins ; and when the 
weſtern Edge of the Shadow touches it, the Eclipſe ends : And 
when the oy — of the Shadow 1 is upon it, the er is 
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the greateft of 
Digits eclipſed. 


XIV. The Time of a particular Phaſe ! is obſerved for any 
given Place, by the Hour Circle: Thus the Beginning of the 


Eclipſe at London is there ſhewn to be a few Minutes after IX, 
the Middle about twenty Minutes after. X, and end at about 
three Quarters after XI, and that there will be nearly eleven 


Digits eclipſed. —— Such, my Euphroſyne, are the Appear- 
ance of a Solar Eclipſe, the general Rationale of all which, as 
exhibited in this Manner, 1 make r no N os will be 1 | 


evident to you. 

Euphroſ. I think, every Predeuins you have mentioned, we 
may, with proper Attention, deduce from bare Inſpection: 
But your Leſſon has been ſo long, and confiſts of ſuch 2 
Number of Particulars, that I mutt take an Opportunity of 
recolleting, reconſidering, and practiſing them, at my Lea- 
fure ; for tho” it gives me the higheſt Satisfaction, to have but 
a general View, or Notion of Things of ſo ſublime and intri- 


cate a Nature, yet it cannot be expected that I, or any one, 


ſhould at once become acquainted with the Nature and Doctrine 
of Eclipſes. I think myſelf extremely happy, that T have it 
in my Power to repeat theſe Phznomena whenever J pleaſe, 


by the Inſtruments you have been ſo kind as to proves. for 5 


Improvement in this Sort of Knowledge. 
Cleon. My Endeavours ſhall never be wanting to give you 
the beſt Idea of Things in my Power, and, &er long, I may 


put ſomething more into. your Hands, that will contribute to 


facilitate your Knowlege of theſe Things; but it will be pre- 
viouſly neceſſary, that you ſhould have ſome diſtinct Notion of 


what we mean by the Doctrine of thoſe Prjections of the Sur- 


face of the Globe which we call Mars and CHARTS: And this 
will be the Subject of our next Converſation, 


DIALOGUE 
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il, and the Circle neareſt to it will ſhew _ 
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DIALOGUE xX. 


0 the Nane and Uſe of Geograph ical Pa 0 10 
: TIONS, uſually called Maps and CHARTS; with 
à Specimen of one of a New Conſtruction/ com- 
prebending the Weſtern, or Atlantic Ocean, and 
bis Britannic Majeſty's Dominions on the Continents 
of EUROPE and AMERICA, 


F . 


ia. 4 


8 OU may think it, pethaps, Webs my Euphroſyn 
after we have dwelt ſo long on the Uſe of the Globes, to 
trouble you with any Thing more of a Geographical Nature; 
"but, as I have hinted to you in a former Converſation, the 
Globes themſelves will not ſuffice for all Geographical Puf- 
poſes. On the other hand, we are obliged more frequently to 
have Recourſe to what we call Geographical Projections of the 
ſeveral Parts of the Sutfaces, on a Plain, which go by the com- 
mon Names of Mays and Sea CHARTS; the former of which 
a contain a Part of the Earth's Surface only, the other of the 
Ses Coaſts and Oceans. * 

| Euphroſ. You need not be afraid of my being tired with 

* ny uſeful and pleaſant Studies, as the Science of Geogri- 
phy affords; eſpecially, as I apprehend the Uſe of Maps 15 
very conſiderable, that the greateſt Part of dur Pleaſure in 
, reading Books, that gives us an Account of the feveral Parts 
of the World, is derived from thence; for without them, 
ſuch Treatiſes muſt be very dry and unentertaining: Therefore, 
let me know as much of their Nature and Uſe as you — 


can. 
Cleon. 1 uin relate to you every Particular that I think can 
be of Service concerning them, and, in the firſt Place, we may 
obſerve, chat they are of two Sorts, General and Particular; 
a general Map is a Projection of the globular Surface of the 


Earth, on two circular Planes, which are uſually called Mars 
| | of 
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of the vox The pat articulat'Sorts; are dy Mbps of ſome.” 
particular Countries, Sea 2. Coaſts, Seas, Cc. How theſe are 

made, I ſhall ſhew in their Order, and obſerve to you, the 
Deficiencies and Excellencies of each, and then preſent you 
with a new; and e b 4 a Kind, chat er yet 
been publiſhed.  - 

Zupbrof. Thele are Particulars 1 thouts. be very glad to be 
ioſtruRted in 3 and, in the firſt Place, pleaſe to let me rn 8 
how the general Maps of the World are formed. 

Clon. I will ; but, for this Purpoſe, you miuft call to your 
Aſuſtance the Power of Imagination, and ſuppoſe, that you 
had a Hemiſphere: or Half Globe of Glaſs,” and that the Baſe 
of this Hemiſphere was every where terminated by the general 
Meridian that paſſes thro”. the. Iſland of Ferro in the weſtert 
Ocean. Then ydu muſt imagine, that over all the Sur- 
face of this glaſs Hemiſpliere the various Continents, Kingdoms, - 
Countries, : Oceans, Seas, '&c. are all nicely'drawn, in Waters 
Colours, ſo as to repreſent. compleatly the eaſtern Hemiſphere 1 
of the Globe, divided by ſuch a Meridian. Then; in the 
next PlaceFWuppoſe a glaſs Plane were placed upon the Baſe of _ 
this Hemiſphere, and. then' both placed j in a perpendicular Situa- 
tion to the Eye, you can eaſily conceive that all the Parts of the 
painted Hemiſphere will appear upon the glaſs Plane, as if the 
were there projected by the Rays of Light drawn from wt "Ma 
Partof the painted Hemiſphere to the Eye. 5 


Eupbroſ. All this I can eaſily image to my Mind: I could with 


nothing was more difficult, than the Power or Art of Imagi- 
nation. But where about, and at what Diſtance muſt the 
Eye be placed to view them as they appear in Maps? For I 1 
readily underſtand, that this glaſs Plane, with the Geographical 
Delineations upon it, is the Map you are ſpeaking o. 
Clon. That is the very Thing. - The Eye; at a certain 
Diſtance, views the tranſparent Hemiſphere, and projects its 
variegated Surface on the Plane But, according to the 
different Diſtance of the Eye, different Sorts of Projections a 
will ariſe, and conſequently different Maps of the 9 . 
will thereby be formed. "H 
Euphroſ. Well, but ſince the common Map of hs World 3 
in all our Houſes, my Curioliry induces mez firſt, to inquire, 
Var. th” e where 
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where the Eye is to be placed for viewing the Hemiſphere n 


| is exactly againft the Middle of the Hemiſphere, and that the 
Diſtance js half of the Diameter of the ſaid Hemiſphere, or 


Eye, is juſt fix Inches from the Center of the Hemiſphere in 


_ the eaſtern Geographical Hemiſphere exactly the ſame as you ſee 


appears near ſour Times leſs than it would do if placed Oar 


| ® The Reader is here ſuppoted to bave his Eye upon one of thoſe 


to produce ſuch a Map on the glaſs Plane? 
Clion. The Situation of the Eye in that Caſe, my Enpbroja, 


Globe: Thus, for Example; ſuppoſe the Globe were twelve 
Inches in Diameter, then the Point of Sight, or Place of the 


the glaſs Plane. The Eye, in that Poſition, or at tha 
Diſtance, views, upon the tranſparent Plane, the Surface of 


in a twelve Inch Map of the World, in the right-hand Circle. 
Eupbroſ. I very clearly underſtand your Meaning; and in 
the ſame Manner, the Map in the left-hand Circle, including 
America, is alſo formed; you need fay no more to me on this 
Head, as I am fully ſatisfied of the Manner of making theſe 
Maps: But their peculiar Properties, or Character, 1 
be glad to hear you rehearſe. 
. Chon. Theſe I will enumerate in Order; and fi; it muſt 
be obſerved, that the globular Surface of the Eau cannot by 
any Means be ſo repreſented on a Plane, as to preſerve that 
Proportion and Relation of all the Parts to each other, as they 
have on the Globe itſelf; but in this common Map, or Pro- 
jection, we are now ſpeaking of, that Proportion and Relation 
is leſs preſerved, or the Countries more diſtorted, than in any 
other Sort of Maps in common Uſe, even to ſuch Degree, that 
you obſerve * the Meridians and Parallels are almoſt twice as 
near together in the middle Parts of the Map, as they are on 
the Outſide: Whereas, on the Globe, they are every where at 
an equal Diſtance, which Equality of Diſtance ought, as much 
as poſſible, to be obſerved in Maps: Since, when thoſe Diſ- 
tances are fo very unequal, the Magnitudes of the ſeveral 
Parts of the Country will vary greatly from the Truth, or from 
the Porportion which they have among themſelves. Thus, fot 
Inſtance, the Iſle of Madagaſcar, in the Middle of ſuch a Map, 


common Maps of the World, as that in the Beginning of wh 
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* Outſide 3 ; and the Iſland of Great Britain, near the Meridian, 
; appears, in Prorportion, as much larger than what it would 
do placed in the Middle of the Map. —— Not only, there- 
| fore, the particular Dimenſions, but alſo the Bearings, Diſ- 
 tances, and other Geographical Relations of Places, are here- 
| by very much perverted, which, as they give wrong Ideas of 
: Pg and lead the Mind to Error, muſt certainly prove 
this Sort of Map of very ill Conſequence to the literary Re- 
; public, and fit only for the Amuſement of ignorant Perſons. 
©  Eupbraf. If thoſe Maps juſtly deſerve ſo bad a Character, as 
jou have plainly proved, I would be glad to know how they - 
came into ſuch general Uſe? 
Con. It is in this as in all other Caſes, bad Things 8 
hk have their Riſe in Ignorance, and are continued by Cuſtom, 


Cuftem, that Mankind into Slavery brings 3 
The dull Excuſe for doing filly Things, 
_ Rosc OMMON, 


And there can be no other Apology for ſuch a vicious Sort of 
Maps, which are the ſtanding Opprobrium of the learned 
World; but of theſe we have faid enough, and more 
than they deſerve. 7D 
E Er What Sort of Projection, or Map, would you then 
recommend as approaching neareſ} to the Properties of a Geo- 
graphical Map on the Globe ? | 
Clun. To this I will give you an Anſwer in few Words: 
There are certain Poſitions of the Eye, in which the Meridians 
will be projected, on the tranſparent Plarie, at equal Diſtances 
from each other; but there is no one Poſition of the Eye in 
which they appear ſo. However, it was always eaſy, by the 
| Rules of Art, to draw them in this Manner, as well as all the 
Parallels, equally diſtant in the middle Parts of the Map; and 
ſuce, in this Caſe, the Inclination of Meridians is every where 
de fame as on the Globe, and the Diftance of the Parallels in 
all the middle Parts the ſame as on the Globe, therefore this 
Projection has deſervedly merited the Title it bears, viz. the 
ue FRE or Map of the World. of which 
| 8: 2 tis 
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this is a particular Specimen , which I preſent to you for your 


Uſe. 3 : 292 
| Euphref. I am greatly obliged to you for this curious Pre. 
ſent, and for the Care you take that my Ideas are formed on 
the juſteſt Plan. I can, indeed, fo readily percieve a 
Difference between theſe and the common Maps, that I can- 
not but wonder how one of ſo much Beauty, Elegance, and 
Truth, ſhould have been ſo little regarded, in Compariſon to that 


yulgar, erroneous, and deformed one in common Uſe.——l can 


eaſily perceive, that in this new Map of the World the Countries 
have the ſame Proportion, nearly, as they have on the Surface of 
the Globe, ſo much, indeed, that when I compare them with 
the Globe itſelf, I can ſcarcely perceive the Difference. 
Pray, what other Maps of the World are there, beſides thoſe 
you haye already mentioned ? | 


 Clon. There are none of general Uſe; ſome have been made, 
by projecting the Surface of the Earth on the Plane of the 


Horizon, which have their particular Uſes. Others are 


made on a particular Scale, called Mercator Projectian; in 


| which the Meridians are all ſtrait Lines and parallel to each 

other; and in which the Degrees of Latitude increaſe in Pro- 

portion as the Degrees of Longitude decreaſe, in going towards 
the Poles ; but theſe are chiefly in Uſe in Navigation, tho? not 
| altogether unworthy the Notice of any young Lady, or Gentle- 
man, inclined to Philoſophical Studies. I need not inſiſt any 
longer on the Nature of general Maps, or their Uſes in finding 
the Latitude, Longitude, &c. of particular Places, ſince theſe 
are common Topics you are, by this Time, full well acquainted 


+ See the New GLoBuLar ProjECTION, or Map of the World, 
with a Solution of all Geographical Problems in a circular Space 2. 
bout each Hemiſphere : Alſo, the Map of the World at the Begin- 
ning of the Philoſophical Geography, Page 33. 

I Such of our Readers who defire a more particular Illuſtration 
of this Affair, may pleaſe to caſt their Eye upon a Diagram in Plate 
39, where ABD is the Hemiſphere above deſcribed, and A CU 
| 1 tranſparent Plane on. its Baſe; the Point E is the Place of the Eye 
to view the ſeveral Parts of that Hemiſphere upon the Plane, ac- 
. cording to the common Projection, that is, E C is equal to A C. The 
middle Point of the Hemiſphere at will be projected on the Point 
C in the glaſs Plane; and if from the Point V the Line VE be _ 
7 | WI 
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| Euphreſ. You intimated, there were different Sorts of particu- 
{ar Maps : I ſhould be glad to know their Difference and Pecu- 
Haie I By „ 

Chon. Theſe, with reſpect to particular Places, are a much 
juſter Repreſentation of particular Places than general Maps 
will repreſent the Ray of Light projecting the 80® in the Point N; 


and if from the Point 8 we draw the Line S E, it will be that Ray of 


Light which projects the 10* upon the Point P in the ſaid Plane. 
Now from a Table of natural Tangents it may be ſhewn, that AP, 
the Projection of 109 on the Side of the Plane, is almoſt twice as large 
as NC, the projected Diſtance of 109 in the Middle of the Plane; 
and if Lines were drawn from E to 20, 30, 40, 50, 60, and 70? 
in the Hemiſphere, they would interſect the Plane in the dotted Lines 


which you ſee placed there by the ſame Numbers, and the Intervals - 


between thoſe Lines on the Plane will be all uncqual : But theſe are 
the ſeveral Points thro' which the Meridians are drawn, which ſhews 
the Reaſon why all the Meridians are 'at unequal Diſtances in the 
Equator of our common Maps. | 


gout if you now caſt your Eye on the other Side of the Hemiſphere, | 
you 


will there preceive the Line C divided into 9 equal Parts, and 
the 80® at W will be projected on the Point M in the Plane, by a 
Ray drawn from W to the Point M, and meeting with the Axis of 
the Hemiſphere (continued. oat) in the Point G, which, therefore, 
will be the Place of the Eye in this Caſe. Then, on the Hemiſphere, 
from 10 at T draw a Line thro' the Diviſion at Q, this will meet 
with the Axis of the Hemiſphere in the Point F, where the Eye muſt 


be placed from the Projection of the firſt 10%; and ſince all the . 


Intervals are equal between Q and M, the dotted Lines paſling thre 
their Diviſions, there marked and directed to the correſpondent Num- 

1 — DB, will all be directed to Points between F and 
G; and therefore, in Caſe of the globular Projection, the Eye has not 
one Poſition, but muſt be conceived to move thro? the Space F G, to 
view the ſeveral Parts which lie between D and B, in the ſame Pro- 
portion and Diſtance on the Plane C D, as they have in the Hemi- 


ſphere itſelf between D and B. If the Radius of the Globe C E be 


ſuppoſed to conſiſt of 100 equal Parts, then C F will be 160, and 
CG will be 175. MN | 

If the Eye be ſuppoſed removed to an infinite Diſtance, then will 
all the Rays which proceed from the ſeveral Diviſions 10, 20, 30, &c. 
as SI, VK, will be parallel among themſelves ; and therefore the 


Projection of 100 in the Middle of the Hemiſphere, by the Ray VK, 


will be R C equal to VB, the Sine of 10“: But on the Side of the 
Hemiſphere the Projection of 10®, by the Line S8 I, is no more than 
o A, which is the verſed Sine of 10?, and is very ſmall in Compari- 
ſon. of RC in the Middle. In this Projection the Meridians are 


Elſipſes, and conſtitute the Analimma, or Orthographical Projection of 


the Sphere, of conſiderable Uſe in Aſtronomy, and will be hereafter 
more fully explained. ” 
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can be; for, if only one Kingdom or Country is to be repre. 
ſented, this may be done, nearly, with as much Truth as on 
the Globe itſelf, and is of much greater Advantage in one Re. 

ſpect than even the Globe, as it will admit of a much larger 

Scale, and, of Courſe, a more ſpacious, diſtin, and exad 

Delineation of any ſuch particular Country... _ 

Eupbroſ. This I immediately ſee the Reaſon of, 8 ſmall 
Tract, or Area, on the an of a Globe differs very infenſi- 
dly from a Plane. 
Degrees on the Surface of a twelve Inch Globe, differs but very 
| nue from a Plane, and yet comprehends the Iſland of Great 

Britain, and all the adjacent Country and Coaſt about it. 


On larger Globes, it muſt differ til] leſs from a Plane; and 


therefore the Parts of Great Britian, the Engliſh and tri 
Channel, German Ocean, &c. when laid down from a 
Scale, muſt be conſidered as Part of the Surface of « very 
large Globe. 
Cleon. What you obſerve is very juſt, and you may eff 
know how large the Globe muſt be, to have the Country of the 
fame Dimenſions upon it as you ſee in the Map. - Thus, 
for Inſtance; if you ſee a Map in which the Degrees of Lati- 
tude on the Side thereof are juſt one Inch in Length, then a 
Globe, of which that Map is a Part of its Surface, will be 
ten Feet in Diameter ; for there will be 360 Inches in its Cir- 
cumference ; becauſe each Degree is one Inch in Length, and 
the Diameter of ſuch a Globe being a third Part of its Cir- 
cumference, nearly, or 120 Inches, which is juft 10 Feet: — 
Therefore a Map, where the Degrees of Latitude are half 
- an Inch in Length, will be the Part of the Surface of- a Globe 
half ſo much in Diameter, or five Feet: — If the De- 
grees in a Map are + Inch each, the Diameter of the Globe 
will be thirty Inches. - On the other hand, if the De- 
grees of Latitude are two Inches long on any Map, then ſuch 
a Map is Part of the Surface of a Globe twenty Feet in Diame- 
ter, and ſo in Proportion for Degrees of any other Length. 
Euphroſ. By this, I am at once convinced of the great Utility 
of particular Maps of Countries, fince they preſent us with a 
juſt View of the ſeveral particular Parts of the World, as they 
| would 


Thus, the circular Space of ten 
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would appear to the Eye on the Surface of ſuch very * * 
which it is not in our Power to have. 

Cleon. But beſides what you have now very pertinently. * 
ſerved, there is one conſiderable. Advantage accruing from ſuch 
particular Maps which we could by no other Means become 
poſſeſſed of II mean, that in ſuch Maps we can eaſily 
expreſs the true Form and Dimenſions of Cou ntries, together 


with the Lengths of the ſeveral Degrees of Latitude in the 
ſame Proportion as they lie on the Surface of the Earth itſelf, 


| that is, on the Surface of a Spherozd, and not of a Sphere or 


Globe: For, as any Globe we are capable of making will be 
much too ſmall to ſhew that Difference which would be very 
ſenſible in Globes of 20, 30, or 40 Feet in Diameter, we 
ſtill enjoy that Advantage in Repreſentations of the particular 
Parts of ſuch very large Globes, in our common Geographical 
Maps of Countries. 

Eupbroſ. If I underſtand you right, our Maps of Countries 
ſhould be taken from the Surface of a Spheroid, and not a 
Sphere; and that the Degrees of Latitude in them ſhould not 
be preciſely equal, as we find them in common Maps. 

Cleon. That is the Caſe. Our Maps are ſuppoſed to be the 
Repreſentations of Spheres, when they might, at the ſame 
Time, be as well made to repreſent a Spheroid of the ſame Di- 
menſions, wherein not only the Degrees are of an unequal 
Length, but likewiſe the Extent, Situation, and Form of Coun- 
tries are very different, on a Spheroid, to what they are on a 
Globe. Thus, for Inſtance, the Situation of England, 
on the Surface of a Spheroid ro Feet, is almoſt a whole Inch 
nearer to the Equator, than it is on a Globe of the ſame Dia- 
meter : — Alſo, a Map of 10 Degrees Extent, in the 
middle Parts of the temporate Zone, will be larger than one 
of to Degrees Latitude near the Equator, and leſs than another 
of 10 Degrees within the polar Circle; whereas, our common 
Maps of 10 Degrees Extent, for any Part of the . Globe, are 
always equal, L 

Euphraſ. Such a material Point as this one would think would 
greatly excite the Curioſity of all the Critics in Geography, and 
I wonder it has as yet been ſo very little attended to, 

Cleon. It would be a Wonder with every one, as well as with 

© yourſelf, 
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yourſelf, were it not conſidered how great the Difficulty j is to 
conquer any Thing eſtabliſhed by common and univerſal Prac. 
tice. — Our Logic extends to little more than this: Thy 


our very Critics themſelves have fo mags Candour and Inge. 
nuity as to treat every Thing with a ſupercilious Sneer, and to 
repreſent as a Novelty, of no Importance or Uſe, whatever 
they have not the Fortune to hit upon themſelves: However, 
we ſhall always find Numbers who are candid and judicious 
enough to encourage any Invention which tends to the Perfec- 
tion of any Art or Science, tho? there were nothing elſe to re- 
commend them: It has been largely ſhewn, that the Diſco- 
very of the true Figure of the Earth is of this Kind, and that 
Geography, Navigation, Aſtronomy, and many other Sciences, 
receive very great Improvements in many Particulars from it: 
And therefore ſuch a noble and important Diſcovery ought not 
to be omitted, or neglected in our Maps; for which Reaſon, a 
New SYSTEM oF GEOGRAPHY, for the 'Uſe of our Britiſ 
Youth, whoſe Maps are all formed upon a Plan of the new 
Diſcovery abovementioned, becomes abſolutely neceſſary, if we 


regard either the Truth or Honour of this delightful Science of 
Geography. 


Eupbraſ. Such a Set of Maps I ſhould greatly rejoice | to 
ſee, as I have no Notion of being ſatisfied, or contented with 
a bad Thing, when better may as well be had; for I appre- 
hend there is no more * or NE attending the one, 
than the other. - 

Cleon. There is not in the lets and you will ſhortly b 
oratified in this Reſpe. There i is yet one other Species 
of particular Maps, which is quite of a new Invention; and 
as it is the greateſt Curiofity of this Kind, and no Map has 
been hitherto conſtructed on the Plan, I have been at the 


Trouble of * one myſelf, on Purpoſe to make you a 
Preſent 


1 The New Sem of Geography, for the Uſe of Schools, is that 


Which we are now publiſhing in our Magazine, under the Title of 


PH1LOSOPHICAL GEOGRAPHY, In which all the Maps are ftriftly 


the Repreſentations of ſo many Parts of the /pheroidical Figure of 
the Earth, and the Degrees of Latitude vide into Minutes ;. alſo 


the Difference between thoſe Degrees, as they lie on the — and 
Cphere, is * in every Map. ; 
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reſet of it, as J wiſh. to have nothing new or wd 80 be- 
fide you, or come to you at Second-hand. Adele 
Lupbreſ. Pray, let me look at it. It nos, to te — 
degant Deſign, and differs manifeſtly from the Appearance of 
other Maps; but; in ſuch Particulars, as I can hardly. tell what 
are. I ſee it is very capacious, and takes, in large, 
Trad of the Continent of Curope, Aſia, and Africa, on one 
Side, and of North America and the . /t-Indies on the other. 
Side; with a View. of all the Atlantit Ocean between them; and 
jet, e the EN Is * large: for ſuch an extenſiue 
Mew, 63-41 
Clan. There is Camprebas Ny fingular in .the Conftrudtion,. 
well as the Form of this Map, —— Would you ever have 
thought of a Repreſentation of the Surface of the Globe, by a 
| Part of the Surface of a Cone? And yet. you will eaſily under- 
ſtand that this is the Caſe in tegard x6 the Map under Conſidera- 
flon; for you may plainly ſee, that the Form of the Map itſelf. 
beſpeaks it to be a Part of the Surface of a Cone; — and; the 
dufice of a: Cone, you know, may be eaſily formed of any 
lain Piece of Paper, cut into a circular Form or Baſe; and 
you will as eaſily: conſider, that if a Cone, about twice the 
Height of the Semi · diameter of the Globe, were to be con- 
ctived as ſtanding on the ſame, Baſes with the Hemiſphere, that, 
is on the Equator, the Surface of ſuch a Cone would in Part 
le within the: Surface of the Globe; and then, nathing can be 
eaſier than to ſuppoſe that the Surface of the Globe, at ſo ſmall 
aDiſtance from the Surface. of the Cone, might be very eaſily 
ptgjected and delineated upon itz and in ſuch a Caſe, the Pro- 
poition of the Countries and their Bearings, Diſtances, Sc. 
vill be nearly the ſame an the Surface of the included Part of 
the: Cone, as on that of the Globe itſelf; and when ſuch a 
geographical conic Surface is cut out, and expanded, it makes 
the Map which you have in your Hands. The, principal. 
Peeuliarities of this Map are as follows, - ; 
I. All the Meridians are right Lines, but ods en 
the Vertex of the Cone, as the circular eren the e 
converge towards the Pole. —_ Jos 
4, The Diſtances, North and South,, are exact; — any 
Meridian will ſerve as a Scale, to meaſure theſe Diſtanges by, i i 
Nor. II. ＋ this, 
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this Reſpe&d ; fo far ap: the Mhap' extends, it is, indeed, ag 
true as the Globe, on which the Degrees of Snoiende, cvs all 
equal; But eicher this, or any other Map, or Chat, can hae 


the Diſtances, North and South; ſo true äs then which are 
made froin: e of e wiF have ae. 


ſerved to you, | : 91 —— 
HI. Tne Parallel of ee in mus lap / are a aui. 
diſtant, or truly parallel to each other, as they are oni the Globe. 
IV. The Meridians'and Parallels interſect each other at ar 
Angles, -AS ON the:Surface of the Globe. 91. * . 15 
V. As ſuch a Cone, on which this Map is made, js fappoles 
to paſs thro” the Surface of the Globe in · to Places: the. Pard- 
jels of Latitude, in thoſe Places where the Qoneinterſocle te 
Glebe, will be the ſame in the Map as on- the Globe itſelf 
7, e. all Diſtanees Baſt and Weſt may as truly be meaſured up- 
on them; which Parallels, in hank muy ee Poa! en 
of 20 and 50e Latitude. 1 15 te t 
VI. But ſince the middle Part of tho laß ew Liteon ef 
the Cone” lies within- the Globe, the Meridian on that Part 
of the Globe will be at à greater Diſtance than thoſe Parts 
of the Meridians projected on the Map, and. conſequent- 
ly, the Paraller of 135% and thoſs near it, will be deficient 
from the Globe, or give à leſs Diſtance: than: what is 
juft ; ; or any to Places on'the'Middle of ſuch a Map muſtbe 


repreſented' ſomething nearer together, than they re pes the 


Globe, if: their Pongitudes be exactly exprefied;:! Ut ©) +, 
VII. On the other hand, thoſeiParallels: yohidchcerinimachs 


| Map have an Error in Exceſs ; Thus the Parallel of 10 and 


60®, as they are projected from Parts of the Globe which lie 
h the Cone, muſt have a greater Space between the Meti- 


dians than their correſponding Parallels on the Globe have And 


thus, Places in thoſe Parts. of: the NP are: dr en 
great 2 Diſtance from each. ther. 

VIII. The quadrangular Spaces forma bt bb Meridianyand 
Parallels havs ther Diagonale] equal to each othet, as om tle 
Globe itſelf {whit is. a Property Pens to thi Wen 


which is not a rectilineal one. 7 
TX. The Quantity of Surface cities this \Mapiis ex- 


Fly" the fare as-that of n Extent on the Globe itſelf, 
—_ +7, UNC 


x- 


id 


LY; 
p 311. 


and nc differs. no . _— of the ſpbrrokdcal 
Projection, than. « Globe does -from. a ee en is tha 


wann W 5 671 „e a { 15 c 


+ TD nn 2 * x _ 


* 27 ſome 7 Hur Mathematical 8 ay de das of ſeeing 


tration of the N 
5 vn Properties here enumerated; deduced therefrom; 


Gought proper here Dae n Fer of Note, and 30. illuſtrate * 
a proper 


"ny Wi 


The learned Au- 
thor of this Inven- 


ton has given us 
the Theory there- 
of from Archiniedes;; | 


butas wecan eafily 
derive it fram our 


own Inftitntes, 'we | 
prehend that wil! 
be moſt agreg- _ 


zble to our Rea- 


ders. Let EMP 


de the Quadrant of 
a Meridian of a 


Globe 12 Inches 


Diameter; whoſe 
Center is C, and 
Pole P. E, E L, 


the Latinndes of 


two Place in that 
Meridian 


tude. Draw C M 


and therein find 2b Q-. E OW ap rs [2/118 
Center of Craviy | 1 
(x) of the Arch LI, (by 1077) 1d thro' x ane Qe perpendicular 1 
to CM, it will interſect the Arch LI in the Points y and z equida- | 1 
tant on each Side from the Point . Laſtly in the Line Q 2, make # [418 
N. and x7, equal to the ArchesM L and M7 reſpectiwely; then the coni- 4/8 
cal Surface generated by the right Line Rr, while the Figur e revolves about 1 1 ö 
the Aris C t, auill be equal to the Surface of the Zone of i he Globe "thav ic 1 
dferibed at the ſame Time by the Arch L MI, (by Inſt. 1085.) 1 
— Example, by the Problem (Inſt. 1077) we have © * = 'x # 
SAT which gives this Analogy ; as any Arch ML is tg ter 1 


eL B fo is Radivs C Mw Gi, the Diſtance of the Center of Sreviy 
* of tice thai gc. 


| In this net Map. che Emont or Bifference of Latiude js 505 fur 
L1; therefore M L = 25* = 2,6179 Inches to a Rice f. Sh HENS 


Diagr am. 


E M 
their middle Lati- 


Nature and Conſtruction of this Map, a 


» we haue 
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SO Tbe young 'G ENTL EMAAR: 
X. As the Errors in one Part of the Map are in Exceſs, an 

WR othef in Deſect, and the Extent of each nearly equal, 

they will, upon the Whole, in a great Meaſure compenſate 


each other, and are in general of the leaſt 2 they car 
have in the Map deſigned.” 2 e eee 


XI. As a Thread e from any one Plate to anode 


face, ſtil] paſs-thro” the ſame Points, therefore the ſhorteſt Di 
tance between any two Points on this Map is the right Line that 
joins them; and therefore ſuch Diſtances applied, by the Com. 
pafles, to a graduated Meridian, will very. nearly ſhew the 
true Diſtances of the Places repreſented in Degrees, Miles, « 
Leagues, as is done by the Quadrant of Aline oe as outs 
face of the Globe itſelf, 
XII. In Maps of this Kind, which are but of ſmall Exten 
in Latitude, as 10, 15, or 20®, the Errors in Geography wil 
; be extremely ſmall, and may be looked upon as N 0 
$ for any common 9 Purpoſe. N 
; 8 30 CHEATS og I 


1 at. 
— — > ap _ E 


72 e Inſt. 885.) Alſo, che Sine 5 I of he le Arch Is 25358 Inches, 
erefore ſay, 


| As the Arch ML= = 2:6179 — 0417953, 


Is to its Sine BL= 2,5358 — 0,40 
| 80 is Radius C M = 2% . = 


1,182250 


To the Diftance Ca= - 5.1 16 — 0,704297 


80 chat the side of the Cone . falls withid the Zone £ M / about 
Z of an Inch =M x, which is the verſed Sine of 14* : 24 M 
or M 

Fm this Conſtruction it is evident, thatin a Ma Aude on the 

conic Surface between R and 7, the Diſtance of the Meridians in the 
middle Part at x will be leſs than on the Globe at M]; and on the ex- 
treme Parts at R and r, they will be wider aſunder chan on the Zone 

of the Globe at L and /; and laſtly, at x and y they will be Equidiſ 
tant on the Cone and Globe. 

It is farther evident, that as the Point M advances to che Equator 
E, the Point / will arrive at and paſs. the Equator into ſouthern Lati- 
rude, till at laſt it coincides with E, the Cones becomes a Cylinder, 

and the Map takes in equal Degrees of both Latitudes, but its Pro- 

erties otherwiſe continue thę ſame. Upon the Whole it appe#s 

that a Map in ng K Kind of 'Frojedion can ou o true nene 5 on 
che Globe itſelf.” 9 ; 
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on the Map; will, when the Map is reſtored to its conic Sur. 
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[ might enlarge further on the Novelty and Peculiarities of 
this Map, and ſhew its Uſe likewiſe as a nautical Chart ; but as 
theſe T hings | will not immediately concern vou, I ſhall wave 
them for the preſent, as I fear I have almoſt tired : your mn, | 
already, by ſo tedious an Harangue. ef agen HD 

 Fuphrof. You know my Propenſity to Science, and the 
Pleaſure [ take in being acquainted with all new and uſeful In- 
ventions, will ever render your Diſcourſes, ' on ſuch Subjects, 
grateful and acceptable: And as this M ap is not only ſingular 
in its Kind, but likewiſe contains ſo large a View of all the 
Continents of the World, and that Part of the vaſt Ocean 
which England is more particularly intereſted in, it gives me the 
higheſt Pleaſure to peruſe it. ] here ſee our Situation 
with reſpat to neighbouring Nations, and other Parts of 
World. = I view his Britannic Majeſty's Dominions in all 
Parts of £ wipe and America: I ſurvey the Coaſts, Roads, and 
Tracts which our Fleets purſue in their deſtined Departments in 
the remoteſt Parts of the World.. The Ocean is 
chequered with Iſlands, the Azores, Madera, Cape Verd, Canary, 
the Bermudas, the-Caribbee andBabaine Iſlands; with the Aſfri- 
an and American Coaſts. In ſhort, I ſhall always look 
on this Map as one of the greateſt. Curioſities in my Poſſeſſion, 
eſpecially as it is an Improvement in that Science which of all 
others, tho” the moſt uſeful, has been the moſt neglected by 
Men of Genius and nn as you have more than once in- 
formed me. | „ ; | 
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uſeful and becoming to one of your Sex; and my Experience ha 
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The 2 various emen of the Tas NS IT or Venus i 


over the SN, June 6, 1761; Fo werb cke 
es thereof, in diſcovering the PAR ALLAVk and 
Diſtance of the Sun and PLANETS; Exbihitel 
and illuſtrated by the TennnorRIAL Coney 


| an OR hs rm ola 4 
3 Prong e Ciel 


l E Drife of my Endeavours, i in all our web Gerte 
has been to embue your Mind with the Principles 6f 
= and Geography, ſo far as they could be ſuppoſe 


ſatisfied me, that thoſe Topics Tas afforded e an n Ei 
. WN and Pleaſure. ow be to 
Euphroſ. Indeed, Cleonicus, = n 3 0” L that FIR nene 
eben 1 Hours, ſo ſpent, make the happieſt and moſt plea- I bur 
forable Part of my Life: — I begin to ſuſpect, by Wi wiel 
what you ſay, that you are 1 to a her 1 * nothi 
moſt entertaining Studies. woule 
Chon. When they are finiſhed, orhirs will offer e dye the Þ 
greeable ; ; but there is, my Euphroſyne, one Phenomenon yet dj 
to come, that is both of an aſtronomical and geographical Na- Dita 
ture: A Phznomenon by far the nobleſt that all Nature rom 
affords, and on which the greateſt Things depend: It i eat 
what I was the other Day mentioning to ſome Gentlemen when = 
you was in Company, and I obſerved you . a more than © 
W . Attention to it at that Time. at, n 
Euphroſ. You need ſay no more, Cleonicus ; T . and ben 

ſhall never forget what you told us at that Time, of the Tu- © 
fit of Venus over the Sun's Diſk. I can aſſure you, it has easy 
been in my Thoughts almoſt ever fince; and there is ſcarce ami 
Thing at which J more rejoice than the Thoughts of its be- _ 
ing fo near at Hand, tho', from ſome Part of your Diſcourſe "a 


to thoſe — 1 am afraid of two Things: The 1ſt i 
wheths 


and LADY Pruil ovornyr 143 


whether ws may: be permitted: to:enjoy ſo curious a Sight, | 
Account, of the Weather; and, adly, whether I may be ca- 

rable of underſtanding ſo much of the Nature of it, as to be 
qprized of its great r- eee ta A or 
which you then ſo largely deſeanted. 10 | 

Clan. The firſt; of your Fears dein ans dncany e re- 
more, we muſt hope for ihe beit; L. am as-fult of Apprehen- 
ſons an that Account as you- yourſelf can be: Ne Event co 
Afronomers: will be ſo malignant and diſaſtrous” as a oloudy⸗ 
Day on the 6th of: June, 176 ; ————— Hover. it, Heavens - 
Ought to be the Prayer of all that wiſh well to the Seiences 
But as to the other Affair, your Capacity of underſtanding the- 
Circumſtances of this Phænomenon (excepting the Mathemati- 
el Part only) is out of Diſpute, - eſpecially» when you ar 
filled by the Uſe of the: terreſtrial Globe, and a proper 
Diagram Ws i mw W and e we das | 
Luninaries. 

Eunbroſ. You: are-always ready es encourage. me vs the Pun 
ſut of theſe Studies. but in regard to this particular Pheeno 
menon, I obſerve, you- make Uſe af fore Words of which I 
hae. not the leaſt Idea, the Harallaves of Ju and the Sun,. 
which ſo. frequently occurredin your Diſcourſe; are what I know 
nothing of. Vou told them, that the Parallax of Venus: 
would be diſcovered: by Means of that Franſit ——— mar by- 
the Parallax. of Vemis the Parallam of the Sun would be diſeover- 

d;: that. the Parallax of the S being known, the 
Diſtance of the Barth and all other Planets from the Sun, and 
ka each other, would become lenoven alſo. . Theſe are 
great Things, tis true; but as they all poems Tour ein 
tis at preſent all parallatical Myſtery to me. 

(em, Vou ſeem to be much . Word a 
ls, my Euphroſne + I own, it is Cruel, and has a harſh Sound: 
hut this is not the only Gi Word that has a hard Sound; and 
a eaſy dignification ; for the Idea it conveys is as ſimple and 
veay as any Word can poſſibly have: It means nothing 
nore than the Difference of Place in which any Thing will 
pear when ſeen from two differentFoltions of the Eye, as wilt 
deeaſy to illuſtrate. by Rxample. I tate this Candle and 
Nit on the Table Wink te Wainſcor, on the ether Side of 
the 
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of the Candle, but that on whichit appears on a Plane, g 


ference of Place is what we call the Parallax of that Plat 


the Room ; — Then, as you ſit on that; Siderths F; 
and Jon this, if we both look at the Candle at che lang Tan 


we each of us ſee it in a different Place, or on different Parti | 
the Wainſcot ; for the Place here meant is not the real N 


on one Side or the other : ——— ind thus pe 
if an Eye was placed in the Center. of the Earth, and an 
on the Surface, and both together were to view he Planet hen 
ſhe paſſes over the Sun, then the F ace of the Sun is to be:confide 1 
as a Plane placed beyond the Planet, and on wllich the lang 
will appear in two different Parts, iis viewed by the Eye in g 
different Poſitions, viz. the Center and Surface; and this Dit 


But this will be much caſier to conceive from the Dia n 
in which you will, by and by, ſee this whole: Aft i 
ſented. At preſent, your Buſineſs muſt be to ſamili 1 
Phænomenon to your Mind, by a Repreſentation the col ela 
der all its various Circumſtances, by Means of tile der | 
Globe, in which you will find no Sort of Dickeuly. by. Ju *. 
Eupbroſ. You will firſt put me in a Method how I 
atiand i it ; for. without ſame previous: Inſtruction, Boch 
ing all you have ſaid concerning the Uſe of the; 3lobe,; it f 
ſtill remain uſeleſs to me in this Particular. 2 
Cleon, What you now ſay proceeds only from yout not bus 
ſidering one Thing, viz. that the Subject, or Tranſit 
is on the Face of the Sun, and, conſequently, that ou hy 
little more to do than to practice thoſe Problems over 
which require you to find all thoſe Parts of the Earth beg 
Sun is viſible in the Meridian, or in the Honey, 2 6 
Setting, on any given Day or Hour. e 100206 
Euphreſ. By what you now ſay, 1 eps whe: finds THAN { 
have to do is to find the Sun's Place in the Ecliptic ſor Juntby 
1761 : But to what Hours of that Day 3 is the Proben fa 
Cleen. The Moments of the Beginning and End d 


Tranſit are the principal Times to be regarded, and al 0 


Time between them, of Courſe:— Theſe Moment, 
cording to the ſagacious Dr. Halley's Account, — aft 
two o Clock in the Morning for the Beginning, and Endatagt 


0 


ter IX in the Forenoon, i. e. Venus will. be ſeen a round black 
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inthe Face of the Sun, touching the alt. and weſt 75 thereof 

1 „e Moments, Juſt 3 in the Manner you ſe Tee pere repreſen 77 

i ls large Print, in which I have re reſented the Sun's, Diſks 

a Face, 15 Inches Diameter, and the ine more 50 a 
ph, N 5 with its ; Path ox or Tragt , hen Pe: ſolar L 


10 err mark” d, to thew the par 5 1 Ke w hich + -f | 


— 47 7 $+*- 


| mo wo appear i in any particular ane ae the Nee of 


0 Trad I ſee diſtin! y. what you 1 4 99 ſee the Planęt 
| fly within, yet touching the Diſk on the eaſtern and Weſtenn 
. at the Time you mention; and I obſery e /farthers. that, the 
idle of the Tranſit is there marked at 55 after Hive, in the 
: Worning : But what, mean all thoſe other Lines, high 
ſeem to indicate many other Tranſits of the ſame Planet? "_— 
Clem. There are no leſs than 17 Tranſits of this Planet over 
the Sun's Face, from the Vear 918 to the Vear 2117, and ar 
nong them all only two will be viſible in any conſiderable De 
gree to us. Thoſe two are denoted by black Lines; ; the firſt o of 
| theſe was, as you ſee, i in the Year 1639, ſeen only by Mr. Hor- 
fix and Mr. Crabtree. But to retur rn to, the Globe : A As 
| the Tranſit begins at the Time ſpecified, the firſt Thing, you 
| live to do will be to find all thoſe Places of the Earth where the 
; Beginning of the Tranſit will be viſible. 
8 Eapbref. In order to that I obſerve, for the given Day, the 
- Sun's Place is in the 16 of Gemini, and i its Declination 22. 30 
| Now, as the Globe muſt be rectified to that Degree of De- 
| Clination, I muſt bring the ſaid 22 307 on the north Part of the 
Meridian to the Horizon: Then I bring the City of London to 
| the Meridian, and hold it there while I place the hour Index 
| Vot.. II. U 


to 
his alludes to a large Copper - plate Print intitled, a vi ew of 
I Txans1Ts of the Planet Venus, over the Fact of the Sun, vix. 
* homthe'Year 918 to 2117 inclufive, and particularly that which ill 
; es happen in the Year 1761, dy which the Parallax and Diſtanee:of 
Sun will be nicely determined, and the Dimenſions of the * 
accurately aſcertained. This Print is now contrived to 


| 5 at the Time of the Tranſit, and Venus's Latitude, Place, the 
| Node, Sc. obſerved to a Minute. 


as a Screen, on which the Sun's Diſk-may be formed by a the 
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146 The young G AN M A 
to tw Minutes after II in the Morning :;—— This d 
ret e. Globe till the Index points at 1 Hour of XII, oye! 
then T obſerve thatall the Hemiſ phere above the Horizon, le ſee 
"the Sun at that Time, and conſequently, ) view the Beginning of 
the eden, A which therefore will be viſi ble to almoſt all Aſa 
great Part of Europe; but to the weſtern Part of 1 
55 55 caſting my Eye below the 8 


2 {| 


f & the whole Continent of Africa, with great Part of 5 5 


bro "America deprived of this. glorious Sight, the Ingreſs of } 2 enus up- 
n the folar Diſt, and amongſt them is the Tſand of Great-Brithin, 


"OY - +: 


lam. So far you have performed very well, my Eupbrojyne ; 
Fut With regard to this Traufe, it is 2 material Point t 93 11 
in what Parts of the Earth the Ingreſs or Beginning of 
T ranſit is viſible at Sup-rifing, and Sun- ſetting. 
Fuba. This is ſeen in the ſame Poſition of the Gbr * 


All thofe who are in the weſtern Horizon of the Globe obſerve 


the Bun rifing, with the Planet Venus juſt entering upon its 
| Diſk : Such are all the Inhabitants of the midland Parts of Swe- 


den, Muſcry in Europe, Aſia Minor, and Arabia, —— And 
thoſe to whom the Tranſit begins at Sun-fet are ſuch as lie under 
the eaſtern Edge 6f the Horizon, ſuch are all the Parts of New 
Britain, New Wales, and the more re weſtern Parts of North America, 
Clem, Very good, Siſter, you will particularly obſerve, 
that Hudſor's Bay is among the Number of thoſe laſt mentioned 
Places, and eſpecially Port Nelſon at the Mouth of York River, 
as it has a little Elevation above the Horizon, and therefore will 
ſee the Beginning of the Tranſit about 3 of an Hour before 
'Sun-ſet : The Reaſon why I obſerve this, you will ee by and 
by. You will next let me ſee all the Parts of the Earth 
where the Middle of the Tranſit will be viſible, which 2 8 
at 55 paſt five i in the Morning with us. 
Eupbreſ. For this I have nothing more to do than only to 
bring Linden to the Meridian, and placing the hour Index to the 
given Time; then by revolving the Globe till it points to XII 


at Noon, I view all the Parts of. the Earth where the middle 


Moment of the Tranſit will be viſible, which will be in all 
* Europe, Aſia, the greateſt Part 'of Africa, but ſcarcely in any 
Part of America, unleſs Fames's Ifle and Greenland be reckoned 


ſuch, 1 15 father IEG tat _ mow Places _ are 
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| in the welſein Horizony biz. the weſtern Parts of Afrita, ee 


| thoſe Places which lie under the Meridian at the ſame Time, and 


dun is then vertical. 


of Syria, the Red Sea, and eaſtern Coaſt of Africa, view the End 
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the Sun-riſing with Venus half Way advanced in her Path over 
his Diſk : But in the eaſtern Horizon there is no Land, 
and conſequently none to obſerve this Part of the Dumb 
at Sun-ſetting, but ſuch as are ſailing on the Ocean there. 15 
Cl. All this is ſo far very well, my Enphroſyne ; but e 
is one Thing farther to be obſerved, while the Globe remains 
in this Poſition, and that is, you are to take particular Notice of 


conſequently ſee the Middle of the Tranſit at XII o'Clock; and 
amongſt them, to obſervethat ODER ans to wall the 


* 
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Eupbroſ. The Places which lie under the Meridian are an PAY 
midland Parts of Aſa from Neva Zembla' to the Eaſt Indies, and 
thoſe whoſe Latitude is equal to the Sun's: Declination, Vir. 
22* 300, muſt have the Sun vertically over their Heads, "which 
Iſee is a Place I have heard much talked of, the eaſtern Parts 
of the E of "ey near the Mauth of * River 
Ganges. > 

Clan. This Patient you will bear in Mind for a few Mi 
nutes. You will, in the laſt Place, ſhew all thoſe Places 
of the Earth where che Tranſit ends at ning, bed N 

Clock, and at Sun- ſet. # 
oſs The End of the Tranfit, if 1 remember nde you 
told me was half an Hour after IX,. therefore I bring 
Lande to the Meridian, and place the Index to the given Time, 
then turning the Globe about till the Index points to XII, and 
caſting my Eye on the weſtern Horizon, I obſerve, that a few In- 
habitants of North America and the eaſtern Part of the Brazil in 
South America will view: the Sun riſing, with the Planet juſt mak-= 
ing its Exit from its Diſk.——In the eaſtern Parts of the Hori- 
zon there is very little Land except New Guinas, New Holland, 
and the Iſlands called the Ladrones on the Eaſt of Aſia, to view 
the End of the Tranſit at Sun-ſet. And thoſe Perſons who lie 
under the Meridian, as all the midland Parts of Muſcovy in Mia, 
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of the Tranſit at Noon: And amongſt them, thoſe at Fodda, 
on the eaſtern Coaſt of the Red Sea, have the Sun maß vertical 
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Cleen. Jodeed, wy Euphroſyne, you have excellently, wellen 


Sudling to the Circumſtances of our oun Situation, ihregarits 
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cated what relates to the Geographical Patt of this Tranſa, 2 
fer as we have hitherto. conſidered it. It remains nows that we 
make the proper Uſe. of it in diſcovering the different Times of 
the Continuance, or Duration of the. ITranſit, as itmay-be;ob- 
ſerved from different Parts of the Earth's Surface. But in 
qrder to this, it will be neceſſary you ſhould be advertiſed of ane 
Thing, and that is, that when we behold any Body in Motion, 
the Celexity, or Quickneſs of the Motion will be different, ac. 


Raſt, r Motjon : For (I.) If we ourſelves are at Reſt, e ſee 
the Body move with its true, or real Celerity of Motiom (. 
But if we ourſelves move, and the ſame Way with the Object, 
its Motion, or Celerity will appear to us to be leſs, or ſiowtar than 
it really is. (3. ] If we move the contrary Way to the Object, 
it will appear to move much quicken or With: a aer dab 
of Motion than it really. bas. 1 AE 21 8711 
bre This laſt Obſervation I Eee to 0 diſtant ſeen 
verified in a Stage Coach; for as I have been going to, or com: 
ing from Town, the Coaches which we have met onithe Road 
have always appeared to-paſs by us with a Motien.much feier 
an we were well aſſured they really had. As toithe firſt 
bſervation, it is evident to common, ;Seaſe;; but the 


ſecond: eguires ſome Attention, tho nat à great deal, when I 


conſider that oftentimes going upon the Thames in a Boat, -Lbave 
obſerved, the Boats that we meet always appear, like the Coaches, 
to paſs; by us with a Motion much greater than our own;z but 
thoſe, which we overtake appear to move as much ſlower, |; 
Clæan. I imagine you would eaſily recollect how commonly 
thoſe. Poſitions are verified by Experience; and you will, at the 
ſame: Time, make this natural Inference, that the ſwifter any 
Motion is, the leſs Time will be ſpent in paſſing over any gi- 
ven Space, and the — the Wanne 4 88 Time will 2 
required, 3 


_Euphroſ.. This 410 f is 400 plain avi of any mage, 


but what is all this to the Tranſit of Vamsg 
Clan. Theſe Things 'rightly e ved dane to ou 
chat they cuntain the whiole 'Retidnal of chat gteat- 
Phznomenon. 49ʃʃ1 03 
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For (I.) If an Eye be placed at the Center bf: the Earth, 
lor any where on its Surface without Motion) then it is plain, 
if it views the Planet paſſing before the Diſk of the Sun, it will 
ſee it move with its proper, or real Velocity of Motion, fox at | 
tranſit the Diſk in about ſeven Hours and twenty Minute 
But (2.) If the Eye be placed on the Surface of the Earth, con- 
ſidered in Motion, then it is plain, that while the Globe moves 
on its Axes, thoſe Parts of its. Surface which paſs under the 
ſouthern Part of the Meridian moves in a contrary Direction 
to thoſe which paſs under the northern Part, with reſpect to any 
particular Point, or moving Body at a Diſtance in the Heavens: 
Thus in the Time of the Tranſit, you ſee on the terreſtrial 
Globe, that all the Part of Arabia and the Indies move unden 
the ſouth Meridian from Weſt to Eaſt, and thoſe in North A. 
nerica at the ſame Time move (with reſpect to Venus upon the 
Sun) in a contrary Direction, viz, from Eaſt to Weſt, under 
the northern Part of the Meridian. And therefore (g.) 
it is plain, that ſince the Motion of Venus is from Eaſt to Weſt 
upon the Sun, the Inhabitants of the Indien, who move in a 
contrary Direction, will view the Planet moving with a ſwiſter 
Motion over the Sun than it really has ; ſo that the Time of the 
Tranfit'to them will be ſhorter than before, uix. it will contimis 
about ſeven Hours nine Minutes: — But as the Inhabitants: of North 
America, about Hudſon's Bay, move the ſame Way with the Planet, 
the will appear to them to move flower, and therefore will be 2 
longer Time in paſſing over the * vn. . Loy end 
Hours twenty-ſix Minutes. 

Eupbroſ. Well, one wink not 1 chat the Nature and 
Theory of ſuch important Doctrines depend on ſuch trivial Ob- 
ſervations as you mentioned; but Lam thoroughly ſatisfied now 
of their neceſſity and Utility. But why does Dr. Halley 


delegate us to thoſe diſtant Regions for viewing this Phæno- 


menon; cannot the Philoſophers do it as well at home as abrvad? 
thoſe Climates are very different in their Nature, and may neither 
of them be agreeable to Engliſʒ Conſtitutions, beſides the Dan- 
ger, Difficulty, and Expence attending long Voyages. 

| Clean,” There are Reaſons enough for his doing this, my 
Euphroſyne ; the (1) is, that ſuch Places:ought to be choſe for 
the Obſervation, where the Beginning and End of the 'Franſie 


can abs ſeen ; but the —— cannot be ſeen in de 
Great Britain. For once more turn the Globe About, to 
view thoſe Places where the Beginning is viſible, and you wil 
fee the northernmoſt Parts of Scotland, the Orkney Iles, and even 
Shetland itſelf, all below the Horizon at that Tim. 
Euphroſ. I fee they are; but how then am I to underſtand the 
Doctor, when he ſays, perhaps the Ingreſs may be ſeen at Sun- 
rifingby that very People who I now ſee are _ 2 
a at that Time: ? 1 a 1 
Cleon. 1 confeſs, I Alas not Ae to dae your an 
leſs the Doctor ſuppoſes the Refraction of the Atmoſphere is 
ſufficient to elevate the Sun to their TOO before it 1 ny 
riſen. +468 ; 113 
-  Buphreſ. The Reaſon which you tare given is very fuffcien 
62 going to ſome one Place to obſerve the Tranſit; but why is 
27 one Place, for Inſtance, Bengal, more eligible then another? 
Cleon. The Doctor does not recommend Bengal as more pro- 
per for the Obſervation" than any other Place in the Eg Jadies, 
but he mentions that in particular, as being an Exgliſb Factory, 
aud that particular Part of the Earth's Surface over which the 
Sun will be vertical at the Time of the Middle of the Tranſit: 
He repreſents it as an indifferent Matter, whether the Obſerva- 
vation be made at Bengal, or Fort St. George, commonly called 
Madras, or at Benitoolen, on the weſtern Coaſt of the Iſland 
of Sumatra, near the Equator : He alſv recommends Pondicherry, 
on the weſtern Coaſt of the Guiph of Ganga, to the French; 
and Batavia, the famous Emporium in the Iſland: Fava, to the 


Dutch, as being very proper Places for obſerving the. Tranſit, 
by the People reſiding there; and there is very good Reaſon for 


making as many Obſervations as poſlible, in the ſeveral Parts of 
the Indies, and as near the Equator as may be; becauſe: they 
will be there farther from the Earth's Axis, and: obſerve the 


Tranſit to the greateſt Advantage that can be, on that Account. 


: Euphroſ. If thoſe Parts are ſo advantageous, which are near 
* Equator, why then are not both the Obſerratialis:! to be 
made there, and ſo make one Trouble ſerve for all? 

Cleon. You will eaſily ſee the Reaſon why that cannot be; by 


caſting your Eye on the Globe; for if you now rectify it as you 


did before, for the n of the Tranſit, you will find that 
the 
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te nocturnal orb or that which is to be made at Sun 
ſet, impoſſible in any leſs Latitudes than 237. North, and there 


only in the ſouthern Parts of California, there being nothing but 


the great South Sea in all the Equator that can ſee the Setting ſun: 
Beſides, ſuppoſe there was ever ſo fair an Opportunity of view- 
ing the Tranſit at Sun- ſet, it would anſwer no Purpoſe, becauſe 


it muſt neceſſarily be over before Sun-rifing, the Length of the 


Night in all thoſe Parts being 1 N * the ade 

Duration of the Tranſit. 
Eupbroſ. You have thoroughly (artec, and ſatisfied me in 

that Particular; I plainly ſee the Latitude for the ſecond Ob- 


ſervation muſt be ſuch, where the Length of the Night is ſhorter 


than the Duration of the Tranſit; and as the Globe is now rec- 
tied, I can plainly ſee that among all the Places in North America, 


in the eaſtern Part of the Horizon, the firſt that offers itſelf for 


viewing the Tranſit at Sun-ſet is that which you-mention'd, juſt 
now, viz. Port Nelſon, at the Entrance of York River; all other 
Parts, or Places being inacceſſible to us; and, indeed, that is the 
firſt Place that will circulate below the Horizon, and riſe again. 


| above it on the weftern Side before the Tranſit ends, and 
conſequently will be the leaſt Latitude n which we can obſerve 


the Duration of the Tranſit, including both the Beginning and 
the End. At the ſame Time, I underſtand now more plainly 


than before, why no other Places even in thoſe northern Lati- 


tudes will anſwer for this Purpoſe, becauſe they will needy 
be below the Horizon, either at the Beginning or End of it. 
Caan. That is very well obſerved, my Euphroſyne for in the 
Illand of Great Britain we loſe the Beginning of it, and to ob- 
krve the Time when it ends is not ſufficient ; and it happens 
very well for us, that Hudſon's Bay provides us with this Port 


| forthe Purpoſe ; for we ſhould have found it attended with much 
greater Difficulty, to have had Recourſe to Places in the frigid 
Zone: For tho' there are Places enough in Lapland, the northern 
Parts of Ruſſia, Nova Zembla, Ialand, Ce. where the Sun will 
not at that Time diſappear, yet being near the Earth's Axis, the 
Difference between the Times of the Tranſit will not be ſo 
great, for an Eye placed any where in the Axis of the Earth 


will ſee the Tranſit of equal Duration; and, therefore, to an 
Eye placed at the Center, or upon the Surface at either Dons 


the 
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9 will be the ſame in regard to Time, and thism 
lead us from the Globe o 2 Diagram, which I have provided 
for a farther Explanation of the Particulars of this r 
as theꝶ are to be aſtronomically coriſider . 

Hun cannot but think myſelf greatly obliged to you for 
pour Care, in contriving every Way to faeilitate the Kno 
. of this uncommon Affair. As to the Diagram, I. can 
readily perceive at firſt View the Deſign of a great Patt of iti 
Thus 1 obſerve A, B, C, repreſents one half of the Sun, uße 
Center of which is C, and the Diameter 4 E. I amagine 
alſo, that the two black Circles on each Side of che dun at V un 
Z, repreſent the Planet juſt within the Sun's Diſk in 0e 
Places; and further, that V D Z is the Path, or Tra& of Num 
over the Diſk : - Alſo, that G, H, is a Part of the Orbit 
of Venus, and that Planet in two Poſitions at P and: X. 
And, laſtly, I ſuppoſe that the Circles A FE G, and others 
within it, may repreſent the Earth. Am I. ſo far right, Clloniis? 
| Clem, You are, my Euphrußme; the great Circle you men- 
tion is the Equator, the next Circle BI D H is the Parallel of 
22 30 Latitude, anſwering to the Bay of Bengal; the inmoſt, 
or leſſer Circle ce d F isſhe Parallel of 562, anſwering to Port 
Nelſon in Hudſon's Bay; and C is the Center of che — 
Pole of the Equator, which you pleaſe. 2711 1 

Enpbroſ. But what is the Uſe of all thoſe Lines drawn f. 
the Earth to the dark Planet on the Sun? nis 

Chi. Thoſe I ſhall point out to yore Oilers? LR; 
ſuppoſe an Eye was placed in the Center of the Earth in C. to 
view the Planet as it paſſes. along in its Orbit from P towards 1. 
It is evident, when the Planet arrives to the Point 8, it would be 
ſeen juſt within the Sun by the Ray of Light CS Y; and wen 
it has advanced to the Point V, it will then be ſeen to touch che 
Edge of the Sun on the other Side, by the Ray C VZ; fo that 
While the Planet deſcribes that Part of its Orbit between 8 and 
V, it will appear, to N at C, to paſs over the Diſk of the 
Sun from Y to Z. | 

Enphreſ. So far Tapprebend you extremely r — bill 
pray, what Time paſſes between the Beginning at V. and the 
End of the Tranſit at > as viewed 88 80 the Earth's Center at 
C? TT | Chen, 
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fures of Aſtronomy; you know the Diameter of the 
Sun is; ab 1 Mean, a little more than half à Degtee ; bur: av 
the Time of the Tranfity/it will be very nearly" 32/ of a De- 
Sree: And therefore, ſuppoſing that the Diameter A E be 


divided into thirty-two equal Part, the Planet will appear to- 


paſs over four of them in an Hour, i r. her horary Motidn is 
after the Rate of four Minutes an Hour; and therefore, in 
raffing from Y to Z, the Time ſpent will be equal to about 


ren Hours and twenty Minutes; ſuch will be the Fime 6 
the Tranſit, to an Eye at the Center C. In this Time u Spa- 
tator at the Equator will, by the diurnal Motion of the Earth 


be carried thro? 110 of ; Langitude, equal to the Arch K F L; 1 


Eiphroſ. Very good, Cleonicur, I underſtand you; but now - 


let me view the Tranſit from Bengal, in your Diagram. 
Chen, That you ſhall do; and for this Purpoſe you niuſt fup- 
poſe your Eye to be placed in the Point of the Parallel proper 
to that Place; to view the Beginning of the Tranſit at V; 
which of Courſe will be on the weſtern Side of the Globe, be- 
auſe'in half the Time of the Tranſit you will be carried 
from 3 t6 T;" Where you wil view the Planet in the Middle of 
its Paffage over the Sun at D early. From I you will be then 
revolved to (a) on the eaſtern Side of the Globe, to view 'the 
Egreſs of the Planet at E; from whence it is evident, that the 
Beginning or Ingteſs will appear to you in the Line 5 TV, and 
the Egreſs in the Line 4 U ; therefore tlie Planet muſt be in 
its Otbit at Tin the firſt Cale, and at U in the latter; and, that 


its Paſſage from F to U, 4s It ig ſhorter thaii that from & to V; 


Þ it wilt be perto mcd ln kf Fine, and therefote' you will-at 
Bal fri he Tragt a“ b es Comtimtice than if you 
Eye was plabed at the CEnter C, by about e, Minuten. 


eee, J think, Thjetty" dearly under brad you 3 for Tide | 
the Motion from ? towatds 21s in acotitraty DireQtion t6 thav of | 


the Planet ffom V to Z;*and therefore muſt cauſe her apparent 
Motion to be quicker, itithe Manner you have how explained: 


Cle,” As you cannôk wndeiſtand theſe Things too well, ! 
ſhall exemplify it otherwiſe by the parallatie Angle im a Gale 
ſimilar to that of the Candle on the Table which I before 


mentioned to you:. Thus, ſuppoſe a Plane was placed 
Vor. II. | beyond 


am. LA DTI PHiLosorny: 133 
Elm. Y 64 have been long; ere now, inſtructed in the Meas 


= 4 ——_— 
We 
— — — 2 — 


N , 
4 | 
. 
. 
- — — a 
- — —_ — + — — 
— 4 — >. : — — — — — — 2 — oo — — 
—— - * 0 -. 2 * * — 2 * — * _ 
2 N — 3 22 —4̃ — ä— ꝶ— —— — — — — — — — wo — —— — — — . I ; * 
* 8 8 a . P — 1 8 4 5 1 = 4 1 G Y D 
r 1 — A 438 2 — wat et 
* 3 * 2 ES > - — * 28 — EL 
- 


7 ce cd 
— Ss 3 ca 
F 


_ 
— — 2 5 — 2 — 2 -4 * Jn wats = on 
„ r Ya er; 


SW 3 


£04 The young Gus EL —_ 
beyond the Planet's Orbit in the Line 7 5, then when-the,Playet 


Pluie at i, by the Ray 58 fr So that the Planet in the fame Hoint 
S will be ſeen in two different Parts 77 that Plane, by the Eye 


placed on the eaſtern Side of the Slohe at e in the Diagram, to 
view the Ingreſs of ;the Elanet at N. which, it is evident. vil 
appear by the. Rah R V. ern After; this the Eye, will be 
carried, by the, Motipg of the Glohe; by the northern; Pare of the 
Meridian I ound to d where it wilhyiew the End of the LTranft 
at Z, by the Ray 4 W Z, and: gonſequently the Time of the 
Tranſit at: this Place will be all, that is ſpent while the Flanet de 
ſcribes the Arch RW (greater than S, V,) which; will be-abou 
ſeven. Hours and twenty - ſeven Minutes nearly, which there 
fore will be about. cightcen Minutes longer than the.Time, of the 
| (Tranſit at Bengal all which is occaſioned by the-Diſtance of the 
Points b and </frgm.'the Earth's Axis, and the c 
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aud LAD v' pu ri 08.07% r. 15 
kaplrgc I ſee nothing difficult to underſtand in all this ; ; but 


how is this Difference in{Time3 of the Trayſit Tyler. to find- 
ing the Parallax and Diſtance of the Sun? 
Chen. Very eaſily, a. by Proceſs in SO Ball, 

quires nothing more than common'Skift "in the! 118 oo 
plain Triangles : But as you haye hot yet learned any Part of 
the Mathematies, I ſhall not pretend to trouble you; wich that 
Affair now z you will find i it not difficult to underſtand hereafter. 
At preſent it may "Tuffice to ſay, that dy knowing the 
Difference in the Times of the ]'ranſits, they can eaſily know 


"the Parallax of the Sun; and if-it appears from Obſervation, 


that there'is a Difference of \fevetiteen Miniutes:;only,- that will 
gie a Parallax of 12 f Seconds, conſcquently for each Second 


of che Parallax there will ariſeca Difference of more than 8 


Seconds of Time; and therefore if this Diffezenceo be had 


true to half its Quantity, the ſolar Parallax will be had to 


within the 40th Part of one Second, and conſequently with- 


in a zoo Fan of the whole, ara) — 12. 5 6 yr 


* 
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2 J muſt take another Opposing alkiag e | 


you farther en this Subje&t; for tho I have the Satisfaction to 


underſtand the general Ravioriale'of this important Subject, from 


what you havenowaid;;1 am ſatisfied it requires ſtill farther Re 
flection, and ſome mathematical Inſtruction, ta underſtand it ſo 


compleatly as I could wit; ſor the acquiring mae 1 Rell 


be ready to devote any future Part of my ſHelſure !! 
Clon. Theſe Things, it is true, are much eFoafndthtmarighd 


Nature, and therefore we ſhall at preſent proceed no farther in 


the deſcriptive Part. gut one Thing remains for you to 
know, and that is, a Method of ſhewing-this Phanomenon in 
amoſt eaſy. and delightful Manner, by Means of a new Ap+ 
paratus adapted to the refleing Teleſcope :-Andithis Rainy 
the a of our Converſe at the next Interval . Sato 71 
ER Oh LOR, vods cioidwr o 1A. 
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DIALOGUE Xvi. 


be DescriÞTION of a new SoLAR Ane Hh, 
' adapted to the reflecting TELESCOPE, for. ſhewing 
the TRANSIT or VENUS over the gur De, 
5 a ana , the Room. a; „ 


E upbrojyne. 5 ; 


1 Have ever FILL been mindful of your P, om 
me with the Manner of exhibiting this curious and rare 
Phenomenon, by a new Apparatus applied to the«.reflefing 
"Teleſcope, - I hope this Morning will favour. the Deſign, 28 
the Heavens are clear and-ſerene, and the Sun ſhines n with 
its uſual Splendor and Glory. 2 1 
lo. We could not have wiſhed "I a. | fd . this; is 
like to prove. — Teleſcope I haye choſe for this Purpoſe 
is of the feflecting Sort, as'it is moſt convenient fo uſe'for'this 
Purpoſe by Means of its Fot or Stand, the Conſtruction of 
vrhich is alſo different from the common Sort, and is thereby 
rendered more convenient for. the: Application and Vie of this 
yr Apparatus 14.71 bara LF oof 
Euplaof. Lam not much 3 with theStruftute of thoſe 
ae but I plainly ſee a Difference between this and 
that which ftands in my Father's Study, thro) Which L haye 
often uſed to view diſtant Objects, and in. which- yqu have 
ſhewn me, before now, the Spots on the Sun's Face. un eb 
Cleon. That is a very good reflecting Teleſcopelof the com- 
mon Form; but this Teleſeope, which I ſhall now make uſe of, 
js much preferable: for all the common Purpoſes of a Teleſcope 
in general, and it has many peculiar. Advantages / above the 
other, and of which they are not capable, as you will here- 
aſter be fully ſenſible of, when we come to treat of che Nature 
and Uſe of this ; Inftrumebit n more direcxly. de 6:1) ew * 
2 20 broſ. I oͤbſerve this Teleſcope hl of cue al. Tebes 
2:14 that the interior one is made to move backward and forward, 
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by Means of a ſmall Piece of Rackwork on the Side of the outer 


dne: This, I prefume, anſwers the ſame Purpoſe as the Jony 
Wire on the Side of the common refſecting Teleſcope, whic 
we turn one Way or the other, for adjuſting the Inſtrument to 
x proper Focus in viewing Objects. | 4 il 
Cleon. That is the Deſign of it in general; but this Conſttue- 
tion, as I ſaid before, is much better adapted to our preſent Pur- 


orm, tho? that will do very well. 


 Eupbroſ. But what, and where is the new Apparatus you 


ſpeak of 


Cleon. I have not yet applied it to the Teleſcope, as I intend 
to ſhew you the ſeveral Parts of it in the firſt Place :! It i 


of a very ſimple Form, as it conſiſts but of few Parts, which 
ſhalll note proceed to deſctibe. — (1.) I take off the common 
Eye-piece of the Teleſcope, and ſcrew. on another in its Rogm, 
if a ſhorter or leſſer Size. (2.) I have adapted the comn 
Candle Screen, made of black Silk, and which, in the uſual 
Manner, expands itſelf into a circular.Form, to the End of the 
Teleſcope, where you obſerve it is eaſily faſtened on, (3.) This 
ſquare Piece of Braſs, which is about ſix Inches and a half long, is 
ſcrewed on to a Piece fixed upon the under Part of the Teleſcopes 
4.) Into the lower Part of this, another long ſquare Piece of Braſs 
is firmly fixed by Means of a ſquare Shoulder, Nut, and Screw; 
upon this is a Scale of Inches to the Number of thirteen. (F.) 
Upon this long Arm is a moveable Socket of Braſs, with a 
Screw to fix it to any Part, on the Top of which is a tran(- 
verſe Piece, into which are fixed two upright Wires of a-pro- 


per Length. (b.) Upon theſe Wires is applied a Screen of 


white Paper, of a citcular Form, on which is drawn a black 
Circle of twelve Inches Diameter, divided into 360 Degrees, 
with two Diameters, one Vertical, and the other Horizontal. 
The firſt of theſe is divided into 1900 equal Parts, and numbered 
each Way fram the Center 100, 200, 300, We, 7 e 
Eupbreſ. You will pleaſe to put them together, and then 

mall have a more compleat Idea of the Nature and Deſign. ol 
the whiſe, one nr TE ET 
Clem. This T ſhall inftantly do: Firſt, I apply the Screen 


to the End of the Teleſcope ; then I ſcrew on the perpendicu- 


lar Piece of Braſs ; —— into this 1 fix the horizontal Piete, 
— then I apply the Socket to N® XII, and there ſcrew ix faſt; 
——— after this, I apply this circular Screen to the upright 
e Tele- 


Wites: — And then, laſtly, I ſerew into the End of th 


4 


e CO oe oO ny ſcope 
| 7 the ſeveral Parts of this Apparatus are ſo piah 
tepreſented in the Print, 25 do ned ne Dyſeription, by Leden f 
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6, it will be fix — in Diameter; and if the Screen be pn 
at Ne, 12, then will the ſolar Diſk be 12 Inches. F juſt fill the 


at Ne. 1, and then dire 


Face. appear very diſtiust and well defined on the 8 
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ſcope the Braſs Piece, containin ; the Magn | lere, — 7 ti 
the whole i is fitted 8 Uſe... = « E b a hy 
"—_— hrof.. I ſee the Defign of i it is to form the Diſk, or 1 ce : 


Ben, No; the bl ack Honey ſu 20 15 307 Neccch f . 
Hölle and; inconvenient he Fae = 5 
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3 And that this j is the 07 Gi 1 mall Go convince 
you by an Experiment or two with this Apparatus, and that in 
a different Way or Manner from any. I. ing that has hitherto 
been ſhewn of the like Kind: For all. Objects that have been 
uſually: magnified in the ſolar Microſcope, are repreſented i; in a 
Beam of the Sun' s Light, very much dilated upon the Side of a 
Room or Sereen ; but here you will ſee Ob jects repreſented on 
the real Face, or the Diſk of the Sun itſelf s ſo that. y this 
Means we might properly : the x: 1050 0 5 ae ſola Diſk 
the real Screen for ſhewing Objects y which. "Mean 
they will become vaſtly more vivid and Gif ind; in all. their arts, 

and. will make. a much richer Appearance. - n order to 
fatisfy you of what I now ſay, I ſhall, in the firſt Flack, I yo! 
the F. ace of the Sun upon the Screen, in ae dne 2 7 7 
Magnitude, according to the Diſtance of. the Serge om. the 
magnifying Glass, and you will always know. the Diameter of 
the magnified Image of the Sun by the Number of Lach es to 
which the Screen is placed on the Nase n- 

Euphreſ, That is, I ſuppoſe, if the Screen be e at 
385 will the Sun's Image be two Inches in Diameter; 1 at 1 


* 


radygeed Circle, „ e 
: „I perceive you have a very | clear Notion of this Mer 
as therefore ſhall preface no more ee it,; but lh ro- 
ceed, in the 0 FIELD Mong you. the ſolar 1 1 the Sp 
upon. it, if an 3 An ingly T Ar ſt, I fx the. Trop 

Ne. Y id the eco to the Sun, Tturn th e 


little Wheel on the Side = the Teleſ 989 . I make. ec 8 
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Screen, where it appears. dal indeed, as being, now. 
Inch in Diameter. 

Eupbroſ. Well, it in very curious wins the little Sun ey 
aint: 1 . ſee two or three ſmall a upon its 


but one 


Circle drab upon % a ln] nia ee ee 
Euphroſ. A glorious: Siehe ie are 400 ye von now tee 
great Advantage. — This Method of viewing them is greatly 
preferable. to that of poring thro” the Teleſcope itſelf at the Sun. 
Con. As the Sun's Face and Spots are ſo eaſily and ſo diſtinctly 
obſerved, you will readily underſtand that the Planet Veni, in 
tanſiting thre u er will be as nee repreſentedd and 
viewed. 
Fuphroſ. I can eaſily 8 fewillh for when the Diſle 
of the Sun itſelf is perfectly formed, the Planet Venus, as well 
as the ſolar Maculæ, muſt alſo be delineated: in the ſame- Degree 
of Perfection, by that exquiſite Inſtrument. KO 
Cleon. It will not be diſagreeable to you, if 1 inuſtrate this 
by an artificial Repreſentation of this famous Tranſit For 
which Purpaſe you muſt provide me with Tour of the ſmalleſt | 
black Patches you can get. i 
Euphroſ. Theſe I have at Hand, and will this Inſtant 2 for 


thent's <dvok Theſe are ow males I _— will my anſwer the | 


Purp oſe? 8 be „Alle 
| Cleon. They will * very well; 1 I have here an Ivory Slider, 
with a round Piece of Talk, on which Ihave dran two Diame- 
ters, and likewiſe: the Path of Venur, at each: End of which 
I ſtick a Patch, and place the other two in the ſaid Path, ſo that 
they may repreſent four Poſitions of that Planet on the Diſk o 
the Sun, formed upon the cen agobbfore. OT. put the! 
in its Groove, and then, by turning the S,! you ſee'thioſe 
Patches gradually come Ont 2 I Form on the Face 6f e 
Sun: They appear ver round, and nearlylin Proc 
portion, as Venus herſelf will be ſeen in Cempafiſon e the Sun 
 Euphroſ. This is very natural indeed, as well as artifictalp . 
lee Venus now at het _—_ and Egreſs;-inthe' dame Maier 
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as:{þe;is; delineated on the Print of the Tranſit at large; and 
ſince this artificial Repreſentation is fo perfect, it will u ar great 


7 ſupply. the Deficiency of the natural Tranſit, if the 
5 eather ſhould: prevent our Enjoyment of that moſt tefirable 
ight. 


Eben. A Sight, chat mortal Eyes never more than once . 


N on famous, Fertmiah Horrar, who lived at Hoole: in 


Zancaſhire, by his great Skill in Aſtronomy, foreſaw. and predic- 
ted the 117 wo before the Sun, November 24, in 1639, 1 


He gave Notice of this to his Friend Mr. Crabtree, who attend- 
ed him at the Time, and they both together in a darkened Room, 


where theSun's Image was formed at large on a Screen, ſaw — 
juſt at nineteen. Minutes after three o Clock in the Afternoon 
enter the Diſk; hut the Sun ſetting before the Tranſit was 
compleated, prevented their having an entire View of it, ſo A 
that: this next Tranſit will be the firſt that will afford a View of 
Phænomenon campleat. | 
Eupbroſ. I ſhould almoſt envy thoſe Gentlemen the parti 
View wn toy were not-ours likely to be more compleat; for — 
an entire View even at this next Tranſit, will be impoſſible, l 
find, to the Inhabitants of Greai- Britain But ſince the 
periodical Time of Venur s Revolution about the Sun is ſo ſhort, 
Fthink it is a Wonder that we do not oftener obſerve der to 
tranſit the Sun's Diſk, + 
Cleon. If you were very — to-conſider;the Laws of 
the planetary Motions, the Wonder would foon ceaſe: 'Thete 
s, indeed, a Period of eight Years only between two Tranſits; 
— then, one of them is ſo very ſmall as to be altogether in- 
conſiderable. Thus, for Inſtance, there was a Tranſit in the 
Vear 1631, in which Venus did but juſt, at it were, dip — 
Diſk of the dun: And in the Year 1769 ſhe will 
e Sun in the ſame Manner, appearing to ſome 1 of NM 
arth juſt within the Diſk, and, to others, but juſt touchin 4 
on'the upper, or northern Part of the Limb: Which T 
or. rather Appulſes, will be Matters of greater Curioſity tha 
Uſe. I have now. informed you of every Thing I think 
relating to this Subject, br the preſent : The 
Ut of this: — for — Objects in the 
\ lar Mieroſcope, 1 Aang to you at another 
which will be very ſhortly: As our next Subjects of 
biloſophical Converſation will be thoſe of the Deſecription, ani 
practical Uſes of the ſeveral Kinds of Microſcopes, Teleſcopes, 
— other optical Inſtruments, which, I 2 not; will afford 
vou as great Pleaſure. and Improvement. as _ have dond to 
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DIALOGUE I 


On the Nature,  Conftruttion, and Ut of $1 I NGL . 
Mieses 


a  Eupbraſine. 3 
7 'H AVE ſpent all the Time I could conveniently 
1 ſpare, in looking over thoſe Tracts which you re- 
commended to my Peruſal, preparatory to my un- 


— — 


latruments; and as you was pleaſed, in the Diſſection of the 
bye, to ſhew me the particular Parts deſcribed in the Treatiſe, 
it gives me, upon the whole, ſuch an Idea of the Nature of 
Vifon, as I eaſily find muſt be the Ground- work of all our 


Knowledge i in Optics. A Perſon who has not a diſtinct Know- | 


ledge of the ſeveral Parts of the Eye, can by no Means at- 
tan to a Rationale. of the. Uſe of Opitical Glaſſes, ſince the 
kye appears to me very plainly to be nothing more or leſs than 


two or three ſuch Glafles properly put together, in order to form 


at Image on that wonderful Membrance at the 5 of the 
1 which you call the. Retina. 
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Microſcopes and Teleſcopes: And it is no uncommon Thing to 


I made with the ſeveral Lenſes and Mirrors which you lent me 


of W aca ERS ont RN.” gr nr I. . 
* 


\ 


leon. The Eye i is undoubtedly the principal and moſt perfect 
of all the Organs or Inſtruments of Vifion ; and Þ have taken 
the more Care to inſtruct you in che Uſe of eyery Part of the 
Eye, becauſe you will find the Rules and Precautions. which 
Nature has obſerved in its Conſtruction, for perfecting the Sight, 
are alſo to be moſt ſcrupulouſly regarded in the Mechaniſm of 
all Sorts of Optical Inſtruments, eſpecially thoſe which we call 


obſerve, that thoſe Inſtruments are often faulty in theſe eſſential 
Points, when no Deficiency appears in their external Structure. 
The moſt exquiſite Skill in Qptics is employed about thoſe 
Parts and Fame of an n Inftrument which lie 158 out 

of Sight. . $53. 2 | 
Eupbroſ. The © and Uſe of Opticat Glaſſes are fo fa 
miliarly defcribed and explained by Figures, that I was at no | 
Loſs in verifying their ſeveral Properities by Experiments, which 


for that Purpoſe. I can now take any ſingle Lens or 
Speculum, and therewith form the Image of any given Ob- 
ject at Pleaſure. J obſerve their various Magnitudes i in 
Proportion to the focal Diſtances 'of the Glaſſes ;— I ſee 
the inverted Poſition of each on the Paper; and if I K 
fix the Glaſs, I make all thoſe Images greater or leſs by re- or 
moving the Object nearer to, or farther from it. Job- K 
ſerve, with great Pleaſure, what I think we may properly. call the 
very Life or Soul of the Picture; I mean the natural Maia th 
and Colours of every Part, the firſt of which no Paintings car 
pretend to, and the latter they but faintly imitate.—_ 
delight myſelf fo much with theſe philoſophical Entertainments cot 
that I wonder very much how ſo many of my Sex can be ſo eaſy pat 
and ſatisfied, without ſharing with me in the Felicity which tat, 
thoſe Sentiments afford, ariſing from * fuck an e Bu 
* of the Sciences. 1 WR of 
Chon. It is principally for want of boch genen being you 
Num that ſo many People appear. indifferent about and 
them. Matters of mere Theory are generally dry and jejune WW Ti 
to any but thoſe who have a particular Taſte for the Subject; Wl hel 
but the Science of Optics is converſaut about ſuch” Subjects 1 


as are founded, not only in the N a dſp 
Cz 


* 
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tare, but are capable of being illuſtrated, and rendered in the 


higheſt Degree entertaining and uſeful, by the moſt eaſy and, 
obvious Experiments. his Science. extends the Uſe os, 


the Eye to an amazing Degree; ;z —tho' this excellent Organ! is, 


by Nature conſtructed to produce the moſt uſeful Senſation, yet it. 


is in a limitted Degree: It is left to human Skill to perfect it in 
almoſt as much higher Degree as we pleaſe. - - Whatever 
is neceflary, Nature has ſupplied us with, in regard to Viſion,, 
with reſpect to the common Conveniencies of Life : - But, 


if we would look far before us, and take a Proſpect of the, 


remote Scenes of Nature, and view her numberleſs Curioſities 


in her ſecret Receſſes, we muſt make uſe of the artificial Means, , 


of Viſion, I mean, Optical Glaſſes and In/iruments : — And 
don't know any Thing in the whole Courſe of my Obſervation 
that appeatcs to me ot ſo extraordinary a Nature as the great 


Eſtimation or Value we ſet upon common Sight, and at the lame. 


Time ſo little regard the Improvement of it. a 
Eupbroſ. I fancy it muſt. be in this Caſe, as in many others, 
what we don't perceive the Uſe, Pleaſure, or Neceſſity of, we 


are not ſenſible, and therefore do not regard the Want of it;, 


and a great many People appear to be naturally deſtitute of any 
Taſte for the Refinements and Pleaſures ariſing from the study 
or RO of the een, either Optical, or any Other. 
Kind. 

Cleon. Kan 8 is jult; to Which 1 may farther add, 
that it is neceſſary it ſhould be ſo, and that we ought not to 
look on thoſe Things as any Faults or Deficiencies in Mankind: 
Thoſe who want a Genius are not to be blamed on that Ac- 


count, nor are we to wonder when we find them ſo frequently ex 


patiating on the Pleaſures ariſing from the Senſations of the Gu/- 
tatory Nerves, and ſo little ſenſible of thoſe of the Optical ones, — 
But to the Point: I have here brought you ſeveral Mickoscorzs 


of different Forms and Conſtructions, on Purpoſe to acquaint 


you with the different Ways and Means that have been invented 
and contrived for their Application, in viewing Minute Object. 
Theſe the Opticians uſually, call Single Mr teroſcopes,, and are to be 
held i in the Hand. vey + 


Euphraſ, They ſeem to be curidus Inſtruments, 5 Re | 


diſpoſed in LO ng > mw a Number of little Trinkets about 
2 1 them, 


Pr 
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them, all of elegant Workmanſhip. -—— I ſee they are of 
different Form and Make, and I preſume all nfs ae; — 
the ſame End, viz. to magnify any fmall Objeft : —— it 
Query I'muft beg you to ſatisfy before we proceed Fahy ind 
that is, how it is in the Power of a * to make -an "I 
bigger or leſs. 


Chon, The Glaſs, my — can 145 fuck a abs 


real Magnitude of the Object continues the ſame; however it 


may be viewed by the Glaſs, the magnifying Power, as we 
call it, is only apparent. The Eye, by Means of the Glaſs, views 


an Odject under a larger Angle than it can do without, and 
conſequently will ſee it, in Appearance, larger; for by the Princi- 


ples of Optics, which you have peruſed, if you recollect, it 
appears, that any Object ſubtends a larger Angle in — 
as it is nearer to the Eye, and that Angle is the Meaſure of the 
apparent Magnitude of the Object; thus, for Inſtance, if you 
extend your Arm, and hold up your Figure againſt the Ball 
under the Croſs, on the Top of St. Paul's Cathedral, it will 
appear much bigger than that Ball does, becauſe it ſubtends a 
much greater Angle to the Eye than that Ball does at is great a 
Diſtance, tho it be fix Feet in Diameter. 


Eupbroſ. There is ſomething very bos and — in 


your Doctrine of apparent Magnitudes, I find by Experiments, 
which I little thought of before; but admit that the Glaſs only 


ſhews the Object larger, yet there is one Thing farther that 


muſt be the Subject of another Query, vis. how it comes to paſs 
that the Glaſs ſhews the Object diſtinctly at ſuch a Diſtance 
from the Eye, where it cannot be ſons without i it, wins ban 
_ conſuſedly? Ef 


Cleon. You will remember the bees which you coi | 


in the Sun Beams with the Glaſs, whoſe focal Diſtance was one 
Inch, viz. that it collected together the Beams into one Point, 
called the Focus; and that another Glaſs of the ſame Sort, 
held juft as far beyond that focal Point, received the n 
Rays, and made them all parallel again.“ 0 
Euphreſ. J remember it very well; but wr do you dduc 
from thence? | | 
Chen On 


* See Figure I, Plate I. of Optics. 
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Cleon. On that Experiment depends all the Rationale of Viſion 
by a ſingle Glaſs; for the Eye is fo formed by Nature, that 
unleſs Rays of Light fall nearly parallel upon it, they will not 

be converged to a Focus upon the Retina in the Eye, and there- 
fore no perfe Image can be there formed, but by thoſe R 
which come from Objects ſo far removed from the Eye, that 
they may be conſidered as nearly parallel; and therefore, as 1 
ſaid before, there is a Limit to perfect Viſion by the naked Eye, 
and this you will find in general to be about ſix or ſeven Inehes 
from the Eye, with regard to near Objects: This is confirmed 
by Experience,” becauſe any Object held nearer to the Eye wilt 
appear confuſed, as the Rays coming from any particular Point 
muſt be conſidered in-a converging State, and conſequently tend 
to a Point or Foeus beyond the Bottom of the Eye; and there- 


fore the Image muſt be very imperfectiy formed on the Reins EE 


and ſo produce a confuſed Appearance of the Object: For 
Example; I hold a Piece of Wire at three Inches diſtant from 
my Eye, and it appears latge, but very confuſed and indiſtinct; 
but if I take a Glaſs, whoſe focal Diſtance is three Inches, and 
hold it cloſe to my Eye, the Rays will by that Means be made 
to fall upon the Eye in a parallel Direction, and by that Means 
be nicely united on the Retina, and there forming 4 a | 
Image of the Wire, will cauſe a diſtinct View of it, | 
Euphroſ. J ſeem to have a- tolerable clear Idea of this Mac- 
ter; —— And ſince the Wire appears diſtinctly at the Diſ- 
tance of three Inches from the Eye, by Means of the Glaſs,' 
it will be ſeen of Courſe under an Angle twice as large as it 


ſubtends to the naked Eye at the Diſtance of ſix Inehes, and 


therefore will appear twice as large; conſequently, an Object in 
ſuch a Caſe may be ſaid to be magnified twice. — For the 
ſame Reaſon it will follow, that if a Glaſs of one Inch focal 
Diſtance be applied to the Eye, the Wire in that Caſe muſt be 
placed in its Focus, or at one Inch from the Eye, and then 
the Rays being rendered parallel upon the Eye will cauſe a diſ- 
tint View of the Wire at that near Diſtance, which, as it is 
ſix Times leſs than ſix Inches, it will appear ſo many Times 
magnified by ſuch a Glaſs. | 
Clon, What you have now faid, you inſtantly prove by 
Experiment; and the ſame Reaſon holds for any Glaſſes of 
ſhortel 


— — — — 


ſhorte ter _ Diſtances, wing a ity _—_ 


tion. ——— But let us reflect a little on the magnlfying F 


of a Glaſs, whoſe focal Diſtance is one Whole Inch: Von 
ſee it magnifies the Diameter of the Wired 5 Times; but 2 
you increaſe the Length or Breattth/of an Object, the Surface 
will inereaſe in Proportion to the Square thereof; and conſe · 
quently will appear ſix Times ſix, or thirty-ſix Pimes as large 


as it appears to a naked Eye, and conſequentlyiſuch.Glaſſs 


will exhibit a very agreeable Vie v of many af the larger Kind 
of ſmall Objects; -for which Reaſon they are very much in Uſe, 


in obſerving the Works both of Nature and Art, and may be 
properly called a MEOALASs cor Thus all the ſmaller 
Sort | of: Flowers appear extremely fine when viewed three ſuch 
a Glaſs. 


different Creatures than what they appear when viewed diminyu- 
tively with a naked Eye. Ihe Texture! and Veſſels of 
Plants and Animals are exquiſite Subjects ef the Megalaſcope; 
and when we apply them to view the Works of Art, 


their Beneſit is ſufficiently known to the Watchmaker, the 


Draper, the Engraver, c, under the; Denomination of the 
Watchmakers Glaſs; Cloth-microſcope 3. &c. and for à pretty 
Experiment of this Kind, I need only propoſe to you this 
ſmall Circle, in which is contained the ten ; Commandments, 
which the beſt of Eyes can nn but wth a n ow 


ſee to read the whole diſtincHy. 


Eupbroſ. This Glaſs. jo inaxceliane Uſe, Kind by this E= 
periment; and this, which you have been ſo kind as to make me 
a Preſent of, will afford me great Entertainment, as I ſhall fre · 


quently apply it to the Purpoſes you have mentiondo. 


Cleon. There is one Thing farther, to be conſidered, with re- 
gard to the magnifying Power of this Glaſs, viz. that the Soli- 
dity, or the whole Bulk of a Body is magnified in Proportion to 
Cubes of the Diameter or Side: Thus, ſuppoſe any Globule, 
or other ſmall Object were to be viewed thro? the ſame Glaſs, 
the whole Bulk will be apparently increaſed ſix Times thirty - ſix, 
or 216 Times, or ſo much larger it would appear thro” the 
Glaſs than to the naked Eye. I have brought with me 


two or three Marſh- mallow F. . for a Specimen of this 


Kind; 3 


All Kinds of Inſects, as Flies, Bees, Waſps, 
Sc. make a noble; Appearance thus magnifigds, and ſeem quite 
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Kind; you. | ſee a little white ob ſanding up in the Middle, 

pray, view it with your megala dope 6 Halt, and wh me what 
ou ſee. ... 3 

: Eupbroſ. I ſee a * 25 Number of \ very beautiful, mall, White 

Globules beſet with thick Briſtles, and growing in "Ciakers g at the 

Tops of long white Stalks; 158 moſt agreeable Spectacle this, 


and what I could never have thou ght of from the naked Eye. | 


Chon. As another Inſtance, - take, this Leaf of Sage, and 
view it with the ſame Gaſs. 

Eupbroſ.. I do; and am 8 to is the numberleb Globules 
all over its Surface, in Appearance like ſmall white waxen Balls; 
others upon the Mint Leaf I ſee have a different Ap- 
pearance, but n fo. be eh ftill more, to view them 
pepfectiy. „ 

Clean. That you. "il 0 yo and by ; 3 10 only propoſe by theſe 
Specimens, that very, {mall Objects, when magnified 200 Times, 
are capable of being ſeen even with a a egalaſcope:; —— 
And were you to ſee a F leſh-flie 200 Times as large a8 what 
you view with the naked Eye, they would command, your At- 
tention as much as a Crocodile from the River Nile, which is 1s 
but a Lizard of a larger Bulk. 3 4 n 1 

Euphroſ. Pray, of what Form or G2, ze are thoſe Glaſſes which 
you make uſe * for Steater! Powers of magnifying CE 

Cleon. They ate of the ſame F. orm, with this Megalaſcope 
Glaſs, vis. a double Convex generall A "bit the Size very ſmall; 
for as they are intended to view ſmall Objects there is no 3 
of a large 2 5 nor indeed will the Nature of the Glaſs 
admit of it: As. the, Glaſſes are ſmall, ſo are their focal 
Diſtances, and in Proportion their magnifying Powers the 
greater; hence theſe Glaſſes are properly called Microscopss, 
which denote only their' Power of magnifying very ſmall Objects. 
But as theſe Glaſſes are ſo very ſmall, they cannot conveniently 


be applied to Objects without being g adapted in a Frame, con- 


ſiſting of proper Parts for that Purpoſe, by which Means the 
Glaſs and the Object may be at any required Diſtance from 
each other, and from the Eye, and the Object viewed with all 
imaginable Eaſe, by. holding them in the Hand againſt the 
Light, as you will ally ſee in the fereral F. orms s here before 
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convenient of all the numerous Inventions for this 


| the Properties of each ſeparately, that you may chuſe upon 


muſt, in the firſt Place, make me acquainted with the Uſe of 
them, for there are ſo many ſmall Adjuncts in what 'you 


sox's MickoscorE, tho! the firſt Inventor of this Form is per- 


| larly in that Appurture by the Motion of that internal Tube or 


e he ang On ir eden WY 


you, which indeed are but four, but they are'the beſt and moſt 


Euphroſ. Which of thoſe Microſcopes do 2 recommend at 
the moſt perfect and eligible ? {4 - e 5M ne po DYED 
Cleon. It is difficult to ſay which is the bell of al; "they 


| have ſeverally their peculiar Advantages ariſing from their par- 


ticular Form, and the Apparatus proper to each. Some 
Gentlemen prefer one Form, ſome another, and I will point out 


Occaſion which you PR, for 1 mall make you a Preſent of 
them all. | 
 Euphrof. In this you will highly oblige me, indeed; but yon 
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the Apparatus, that unleſs I know the Uſe of each Particular, 
I ſhall nut be perfect i in the Application of the Inſtrument. - i | 
Clean. It is very true, my Euphroſyne ; I know it is incumbent 
upon me, in the firſt Place, to diſſect, as it were, each Micts- 
ſcope, and ſhew the Uſe of the ſeveral Parts as they are vati- 
ouſly applied for viewing different Objects. The firſt I hal) 
begin with, is that which generally goes by the Name of WII 


haps not known, This Microſcope conſiſts (1.) of an external 
and an internal Tube, the latter moving by 2 long Screw in the 
former ; the external Tube being for the greateſt Part open on 
each Side: Vou obſerve (2.) two thin braſs Plates moving regu- 


Screw; and to keep them together you ſee (3.) a ſpiral Wire bear 
upon them from the End on the Infide of the outer Tube, the 
Intent of which is to preſs thoſe Plates firmly together. ( 4) Tbe 
ſeveral Ivory Sliders which you here ſee numbered 1, 2, 3, J, 
&c, in which are contained the ſeveral ſmall Objects placed be- 
tween two thin Plates of Muſcovy Glaſs, uſually called Talks; 
beſides theſe there is (5.) this long Braſs open Frame, to which 
is fitted an Ivory Slider, containing ſmall Concave Glaſſes, wi 

a plain Slip of Glaſs placed over it for incloſing any Minute 
living Object without eruſhing it; this likewiſe, when uſed, 
As placed between the two thin Plates, below which is {6:)a 
third Plate or Piece of Brafs with a cylindric Hollow to 7 
(7-) the 
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with Animalculæ, Tadpole, Water-Newt, ſmall Frog, c. 


for ſhewing the Circulation of the Blood. (8.) At the End of 
the outer Tube is a Hole, with a Screw, to receive the ſeveral | 
Plates of Braſs, or Buttons, which contain the ſmall magnifying. | 


Glaſſes. (9.) At the external End of the inmoſt Tube is a 


Plano Convex Lens, to throw Light upon the Object os, the 
Sliders. (10.) Over this Glaſs are placed circular Pieces of 


Braſs, with Holes or Apertures of a different Size, for propor- 
tioning the. requiſite Degree of Light. Theſe are the principal 
Parts to be uſed in viewing tranſparent Objects: But far thoſe 
that are Opake, you are ſupplied with the following Apparatus. 


(11.) A ſquare, flat Piece of Braſs, with a Bevel Edge on one 
Side, and pierced with a Hole through the Middle; with a ſmall 


Steel Spring to bear upon (12.) an Iron Wire, made ſharp: 
at one End, and containing a Pair of Plyers on the other; z this 
piece of Braſs with the Plyers, being placed between the two 
thin Plates of the Microſcope, there is (1 3. ) another Piece of 
Braſs with a Screw at one End, by which it is fixed on the ob- 
jet End of the Microſcope on one Part, and contains on the 


other a hollow Screw for receiving the ſeveral Magnifiers, 


which, in this Caſe, ſhew any Object held in the Plyers at one 
End, or fixed on the ſharp Point at the other; and to adapt every 
Glas for this Purpoſe, this Piece conſiſts of two Parts, with 
Motion leverally about a Centers (144) On the ſharp End of 
the Wire there is ſcrewed on a ſmall citcular Piece of Ivory, 
with one Surface Black. and the other W hite, on which Ob- 
jects of a different Colour are laid to be viewed. (r 5.) Inſtead. 


of the ſmall Glaſſes, you may ſcrew on the Glaſs i in this black 


Ivory Frame, which is called the Tun: This is deſigned for 
viewing larger Objects, like that which you have in your Pocket, 


(17.) A Pair of Nippers, Hair-bruſh, Box of 'Talk-wires for 


fing them in the Sliders, &c. compleat the Apparatus of a 


Wilkn's Microſcope, for viewing every Sort of Objects *. 
Vor. II .-; 2 5 Eaburgſ. 


That the Reader may have 2 proper Idea 6f the four different 
Forms of fingle Microſcopes, and the principal Parts of the Apparatus, 


ve have thought Pogue to add a Worb of each Form drawn _ 
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60 the ſeveral Glaſs Tubes, which you here ſee, three in a 5 
Cett, contained one within another, for holding any Fluids 
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— Vou have run over a large Catalogue of ned 
indeed; one had need have a pretty good Memory to retail: hl 
particular Uſes of each: But J appr el this will not M a 

cult after a little Practice. | 1 

Cleon. You will find it extremely eaſy to manage aver 2. : 


cl 
with once uſing only; ; and when you know it in one Microſcoge, 1 
it is nearly the ſame in all the reſt, which differ from each 6 other 7 
principally in the different Manner of f applying the. Tere Part bo 
of the fame een | 1 th 
a loans menge, which need no e werlar Deſeriveloa' 12 
the Uſes of the ſeveral Parts may be eafily underſtood by Infpe&ion 1 
(See Plate XLII.) The Particulars of the Apparatus are as follow: | 
A Is the Megalaſcope Glaſs, to be held in the Hand for viewing Wil ** 
the larger Sort 7 ſmall Objects. | of 
B The circular Piece of Brafs, in with the'Microſcopic Glaſs is lo 
placed to be ſcrewed on at the End of Wi/fon's HERE art or that of 
the firſt Form ; of theſe there are 6 in Number. 
C. A Pair of Nippers for taking up ſmall Objects. m 
D A Quill with a Camel-Hair-bruſh at one End for cleaning Glaſs, 
and a - Point an the other for taking up a ſmall Quantity of a th 
Fluid, '&c 
E A Glaſs Tube for holding Fiſh, or other Animals, for ſhewing la 
the Circulation of the Blood. 
F A long Braſs Caſe for holding a Slider, with ſmall Concaves, la 
cp a plain Glaſs over them for confining ſmall living Animal- 
"G A ſmall Box of Tale and Wires, for ſupplying the Ivory Slides Wl w 
upon Occaſion. | an 
H A Piece of Ivory with two Sides, the one Black and the other ad 
— with two ſmall Steel Springs for holding Objects upon T 
them.” | 
I The Silver Speculum belonging to the: Opake Microſcope, or an 
chat of the third Form, in the Center of which the {mall mo ap- to 
pear 
3 A double $ pring Frame for holding the Glaſs Tube... & 
L The ſame. for an Ivory Slider. | WI 
M Two ſmall circular Pieces of Braſs, containia 2 ar 
2 plain Glaſs, one moveable over che cher for ning fmall living de 
Odjects. k 
N The Plyers, in the Poſition they! are epd for viewing Objecb in 
in the Opake Microſcope, to the Point of the End of which below are | 
ſcrewed on the ſeveral Parts of the Apparatus, denoted by the ſeveral thr 
Letters H, I, K. L, and M. | 
- There are other Particulars of an Apparatus belonging to theſe Mi- 
eroſcopes ; but as they are ſeldom uſed, and the Manner of their Ap- _— 
plication not eaſily underſtood without viewing the Inſtruments them- Ma 


ſelves, we have here omitted their Repreſentation. 
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Fupbreſ. You will pleaſe, in the next Place, to inform me 
ol the different Power of magnifying belonging to. each Glaſs of 


e Effects of this Inſtrument when I uſe it. 
| Clem. This cannot be known without W very! pre- 


find, by meaſuring, that the focal Diſtance of this Glaſs is one 
Tmth of an Inch: Now, you know that in 6 Inches there 


this Glaſs, it is then 60 Times nearer to my Eye than when I 
view it without the Glaſs, and therefore it will appear 60 Times 
larger in regard to Length and Breadth. Thus a Flea, or any 
ſmall Animal, will appear 60 Times longer and wider than it 
does to the naked Eye; and, becauſe a Flea is much about 4 


long. 

Eupbroſ. What an hideous Figure 5. it make of tha 
monſtrous Size ! _ 

Chon. Eſpecially if you Candid that the — Seren of 
the Body of the Flea will appear 60 Times 60, or 3600. Tie 
larger than we view it with the naked Eye. 5 


large as a Lobſter. 

Cleon. I can aſſure you, the Compwilint is very a rods; . for, 
ers wen the Flea is thus magnified, it has very much the Appear- 
ance of that teſtacious Animal, as you will ſee. by and by. But 


her BY 20d to this, that the whole Bulk of the Flea will be magnified 60 


Times 3600, or upwards of two Hundred Thouſand Times, 


or and fo much larger i is will appear through this Mie, my 
* to the naked Eye . 


 Eupbrof. Prodicious, indeed! I muſt be firangely delighted | 


with ſuch unuſual and extraordinary Views. If ſmall Animals 


are magnified to that extreme Degree, how wonderful muſt it 


nd 

de to view the Mites, and other ſmall Animals, which appear 
& in ſuch very great Numbers? | 

1 Cleon. They appear more numerous to the naked Eye, than 


| through the Py 3 for in Proportion as Sy are magni- 
li- | -- 2 4 - . fied 


5 


E „A. . we refer the Reader to the Print of the . ths. 


Magazine for April, 1759, p. 


| the Microſcope, . that I may have a more adequate Notion of 


| ciſely the focal Diſtance of each Glaſs : Thus, for Example, 


are bo Tenths, and conſequently, when I view an Object thro! 


of an Inch long, it will appear e * Glaſs 6 Inches 


| Eupbroſs Heavens! why, at that e, it muſt appear. as 


—— — — ——— 
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fied more, the leſs in Number will be ſeen; and notwithſtanding 
this Glaſs which I have now mentioned has ſo very great a 8 


nifying Power, there are others which ſtill much more exceed 


it, and other Methods of magnifying, beſides directly poring 
through the Glaſs, by which Means a Mite will be ſhewn az 
large as a Porcupine; and Animaculæ, when magnified Mil. 
lions of Times, will appear ſcarce larger than phyſical Points; 
all which you will be ſatisfied about | in a Wo map TH by 
go Demonſtration.  * 

Euphrof. To tell you the Truth, 1 help being in 


very great haſt to ſee them; therefore hope you will not Nerd 


me long from ſuch wonderful Speculations. 
Culon. As I have largely deſcribed to you the Aren be. 
 Janging to Microſcopes in general, what remains, in regard to 
the particular Oonſtruction, and Manner of Application, will be 
diſpatched in a few Words. In reſpect to the Manner of placing 
the Glaſſes, you obſerye, it is different- in each of the three 
Forms; for, firſt, in Wilſen's Microſcopes the Glaſſes are 
: properly ſet in circular Pieces of Braſs, which are ſeparately 
ſcrewed on to the Body of the Microſcope, for viewing Objects, 
and they are _ to a _ focal inn by e of a 
Screw. 
But, ſecondly, the nownl 1 for this Purpoſe; is to 


place all the Magnifiers in one long Piece of Braſs, by which 


Mleans it is eaſy to apply any Glaſs to the Object, inſtantly, 
without the Trouble of ſerewing the Glaſſes on and off the 
Microſcope; alſo, the Focus is immediately adjuſted by the 
Contrivance of Teeth and Pinion, which you here we hs on 
the Side of Microſcope af this ſecond Form. 
Thirdly, in order to view Opake Bodies by the ſingle Micro 
feope, there has been lately contrived a Method of applying the 
Magnifier to a Hole made in the Middle of a reflecting Silver 
Specutum; which Speculum being ſcrewed on to the Inſtru- 
ment, the Opake Object in the Plyers is placed before the Mag- 
nifier, and the Light ſtrongly reflected upon it to render the ſu- 
perficial Parts delightfully viſible. The Focus is adjuſted by a 
Braſs Piece, moveable by. a Screw and Spring, as alſo by the 
Joines of the Plyers, In this Contrivance, al Kinds of wh 


* 
* 
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dages: 
and elegant Conſtruction; one of this Sort I ſhall here recom- 
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doth Tranſparent and Opake, are moſt advantageouſly * | 
by Means of a fingle Magnifier, 

The three Forms, now mentioned, are properly called NE 
al Microſcopes, as they are all of them held in the Hand, and 
turned to the Sky-light, or Candle, in viewing Objects. 

But there is yet another, and (in ſome reſpects) a more com- 
modious Form of a fingle- Microſcope, which is placed on 2 
Foot or Pillar with a moveable Stage, on which the Object is 
placed; below which is placed a reflecting Speculum, moveable 
every Way to throw up the Light on the Object; and this we | 


may call the Fourth, and laſt Form of a fingle Microſcope. 


Euphroſ. I think this appears to be the moſt convenient Me- 
thod of them all, as I have nothing to do but only fit at the Ta- 
ble and look through the Glaſs at the Objects. But I ſee, 
that in this Sort of Microſcope you have different Conſtructions; 
for I take it, that all hes dagen me are een of each par- 
ticular Form. 


Chon, They are >; 00 1 have nrociited them” in 4 | 


to give you an Idea of the different Manner of applying, 


and viewing Objects in this Way. In all of them there is a 
Variety in the Frame in which the Glaſſes are placed, the Me- 


' thod of conſtructing the moveable Stage by adjuſting Screws, 


Oc. the Manner of fixing the reflecting Speculum, and many 
other Peculiarities, which you will eafily become acquainted 
with in the ſeparate Uſe of each. — Some of theſe are very ex- 
penſive in regard of curious Workmanſhip : — Others, too 
much laboured and incumbered with too many Parts and Appen- 
And others are as remarkable for their light, eaſy, 


mend to you for your common Uſe, and it: conſiſts of the fol- 
lowing Parts: (1.) A Piece of Braſs properly formed for the 
Foot or Baſis, with a circular Hole'in the Middle, whoſe Uſe I 
ſhall mention hereafter. (2.) The Stem, which conſiſts of two 
Parts: The iſt of which is a Pillar ſcrewed into the Foot, and 
the 2d a ſquare Piece of Braſs ſcrewed into the Capital of the 


Pillar. (3.) Two Pieces of Braſs, moveable on the ſquare Part 


of the Stem, the Lowermoſt of which is fixed by a Screw in the 
Side, while the other remains moveable by an adjuſting Screw 


92 the back Part. (4: ) To the upper Piece, the Stage is a- 


dapted 
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dapted by a Davetail. Grove, i in and upon which Objects are pla · 
ced, as in the other F orms, to be viewed, and are adjuſted to a 
proper Focus by the Screw behind. ( 5.) On, the Top of the 
ſquare Piece of Braſs, or Stem, is fixed the Head of the Mi- 
croſcope, which has a flat Piece of Braſs, properly formed, and 
placed horizontally and parallel to the Stage. (6.) On the un- 
der Part of this Dlate 1 is a circular Piece of Braſs, containing 6 
Glaſſes, diſpoſed in a circular Manner near its Circumference; 
This Piece is moveable on a Screw-pin. in its Center. - (7.) On 
the upper Part of the Head-piece is another circular Piece of 
Braſs, fixed at the End with a Screw on the Outſide, and 
a ſmall Hole in the Center, to which the Magnifiers are ſucceſ- 
ſively applied for ſhewing the Objects on the Stage below. 
(8.) The reflecting Speculum, ſcrewed. on to the Pillar, and 
moveable on a Joint, illuminates the Object to be viewed. 
From all which, you will readily ſee how eaſy and pleaſant it 
muſt be to view Objects i in this Conſtruction. of a Microſcope, 
There are many other Ways and Methods of applying. ſingle 
Glaſſes, but none of them ſo well deferve your Notice, as the 
four different. Forms I have now deſcribed to you': —— But I 
muſt take another Opportunity of explaining to you, the Diffe- 
rence between ſingle and compound Microſcopes; the different 
Conſtruction of the latter, — and, laſt of all, the Nature and 
Conſtruction of the Solar Microſcope, which muſt he 8 n 
ject of our ie ee nee l 0 


— 
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DIALOGUE 3 


e. 


Of the Nature, Conftrufion, and Uſe of < Cour, POUND 
8  MicRroscoPEs. de 


Fahrens. 
1 our laſt Interview you entertained acid an « Taos 
tion of the different Forms and Conſtruction of ſingle Mi- 
croſcopes, and promiſed me, in our next, the ſame Thing with 
regard to compound ones; and I ſee, by the Inſtruments before 
me, that you intend to be as good as your Word, — They are 


 cqualiy 


2 See Plate XLIY, * 


of a compound Microſcope above that of à ſingle One, in any 
Propoſition to its Magnitude ? if it be, they muft be e , 
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| equally numerous, and much' exceed them in Magnificence .of 
Appearance 3 but, I fear at the fame Time, ſince they are not 


ſo ſimple in their Nature as the former, their Conſtruction and 
Effects will not be ſo eaſy to be comprehended. | 

Chon. When you fee the Parts of which they are compoſed, 
you will not find them ſo very complicated as you imagine; 


though they ſtrike the Eye with Grandeur and Sumptuoſity, yet 


the ellential Parts, by which the Effects are produced, will be, | 


found to be very few, and thoſe eaſy to be underſtood. © _ 
Euphroſ. I hope I ſhall find it ſo; but, pray, is the Ef*Q 


Inſtruments indeed. 
Cleon. In anſwer to that Query, my — 1 . 
form you, that your Sex, as well as our own, are very apt to 
he affected with Grandeur and Magnificenee, in every Shape; 
and the Microſcope, to many People, as much recontmends it- 
felf by a pompous Appearance, as by its uſeful Effects: But as 
we are only at preſent concerned with the latter, I halt proceed 
to ſhew you the Difference between a ſingle and compound Mi- 
croſcope, which conſiſts in the following Particulars : 


Microſcope the Image of the Obje@ is viewed by the Eye, and 
therefore two Glaſſes at leaſt are neceſſary in this Conſtruction, 
viz, one to form the Image of an Object, and the . to 
ſhew it magnified. _ 

Euphroſ. Then I apprehend, by what you have hals, due 
only two Glaſſes are effential to a compound Microſcope: But 


beſides the two which you hive now ſhewn me; I obſerve 


there are two others in the Fame: Pray, to whin oder aver 
do they ferve?— 

Clan. They only aue to make Viſion more aikwer and 
pleaſant, by properly attempering the Rays of Light, and en- 
larging the Field of View. The original Conſtruction was 
with the two Glaſles only; then a 3d was added, for an In- 
provement of the Invention; and, at laſt, a 4th, "to complet 
that Improvement. lt requires a mathematical Steil im 


Optics, to conceive the Rationale of them all.; but you will 
_ eaſy 


(1.) In 
the ſingle Microſcope one Glaſs only was neceſſary, becauſe the 
Object itſelf was viewed by that Glaſs ; but (2.) in a compound 
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eaſily find, by Experiment, that they have each of aa . 
peculiar Uſes, in producing the great Effect of a manifying 
Power in the beſt Manner poflible. 

Eupbreſ. You will be ſo good as to point out to me the 
Uſes of each 3 Glaſs, and illuſtrate the ſame by an 
Example. 
= Cleon. That! ſhall readily do, wich an Object a little ir in 
your own Way, I mean, a Row of the ſmalleſt Minikin Pins, 
which you can give me; and you will be no leſs pleaſed with 


the Oddity of their Appearance, thaw you are with their Uſes 


in Dreſſing. 
0 Euphroſ. . This Experiment will 10 very a n ak 
Here is 4 Row of the fine Pins you want. 

Chon. The Glaſſes of the compound Microſoepe are al 
contained in one Part, which is called the Body of the Micro- 
ſcope, the lower Part of which is'a long Pipe, or Snout, as it is 
commonly called, on which is ſcrewed a Braſs Button, or Box, 
containing a ſmall magnifying Glaſs, which of itſelf has a conſi- 
derable magnifying Power, as will appear by your applying the 
Row of Pins to the Focus of that Glaſs, which J have now ta- 
ken off for that Purpoſe. - 

Eupbroſ. Well; how oddly they appear, ett 


look as large as Corking Pins : — Their Heads as large as 


Bullets, rough and 9 There appears juſt five in 
the Field of View. _ 

Cleon. By that you will "IO the Uſes of the other Glaſſes; ; 
for if now I ſcrew that on to its proper Place, at the End of the 
Pipe, and take off the Glaſſes on the upper Part, then, by 
placing the Body in the external Part, or Caſe of the Inſtru- 
ment, I move it gently down towards the Pins that are now laid 
upon the Stage, and by adjuſting the Glaſs to a little more than 
the focal Diſtance from the Object, the Image of the Pins are 
formed in the upper Part of the Body, as you will eaſily (ee 
by placing this Piece of * Paper in the F ocus of the 0 
Glaſs. 

Euphroſ. I ſee the Image: very plainly formed. upon that 
Paper ; ; and they appear this Way as lange as in the 
other, or thro? the Glaſs itſelf, 


e 4D ww Gol. 


VV... 


low; but ſtill I. edhot conceive _ are eee ne we 
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Clem.” The Image (as you learn from the Principles of. Op- 5 
tics which yo read) is as much larger than the Object, as its 
Diſtance is greater; and ſince the Diſtance of the oiled: Paper) 
from the Glaſs is 6 Limes as great as that of the Paper of Pins, 
therefore you ſee the lmage of each Pin 6 Times in Diameter 
and Length grbater than it appears to the naked Eye, ſrom 
whence you underſtand that, by this ſingle Glaſs alone, the 
Object is magnified 6 Times: Then, if this Image be 
viewed by another Glaſs, which you ſee here on the Top, of 
one Inch Focus, and therefore placed juſt one Inch above the 
oiled Paper, the ſaid Image will appear very diſtinctly to the 
Kye; and ſince, in this Caſe, it i is at leaſt 6 Times nearer to- 


he Eye than it can be ſeen without the Glaſs,” thereſore the 


mage will appear 6 Times larger, by Means of the upper Glaſs, 
than it does to the naked Eye; and, conſequently, the Object 
will appear 6 Times 6, or 36 Times magnified in Length and? 
Breadth, and the Surface is magnified 36 Times 36, or 1296 
Times, and in Solidity 36 Times 1296, or 46650 Times: And 
in that Degree you muſtrunderſtand the Heads of the Pins ate 
magnified," as they are ſolid Bodies. I willen put 2 
Glaſs in its Place, and then you may ſee the Experiment. 
Enphraf.”\\ They are mugnißed to a prodigiouz Degree, I 1 


thouſand Times 10 

leon. There: are Sa like {HAGEN Viſion, on tha 
one Hand, nor any Truths ſo much ſuſpected on the other: 
We often ſee Things that are not, as if they rere, and cannot 
eaſily be perſuaded ear: and no leſs frequently WE: 


ſbews, in generäl, how: neceſſary the Knowledge. of ces 
and natural Philoſophy is, to give People a juſt and adequate 
Idea of Things, and to free them from all Impoſition on their 
Senſes, as well from optical as all other Kinds of Illuſions.— 
Thus much for the maghifying- Power of - the two Glaſſes, 
which greatly exceeds that of the ſingle Glaſs alone 
Euphroſ. But another Thing 1 obſerve, Cleonicut, is, that 
though the Pins be much more magnified by the two Glaſſes, 


yet I ene vrſe r Pn for now, e 3 pppear 
inſtead of 5. 2 on 5 bea 15 vhs bs CY bre 75 66s, ; 
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nd This is only the common Conſequence oF magriify. 
jag for the more any Object is — the lefs Number or 


Quantity of its Parts appear: And it is for this Reaſon, that 


this' other larger Glaſs (called the Body Glaſs) is added, to in- 
large the Field of View, by diminiſhing the magnifying Power of 
tue two Glaſſes; for when I put this Glaſs in its Place, you will 
ſee the Image is contracted on the oiled Paper above it, and by 
that Means a larger Quantity of the Object will be depicted upon 
it, and conſequently a greater Number. al Ding! _ _—_ as 
you will find by trying the Experiment. 

FZupbreſ. This clearly fee l ahew! one „ Queſticn 
will occur, / which is this, you toll me, that one of thoſe Glaſſes 
on the upper Part is employed to magnify, and the other to di- 
miniſh the Image formed by the ſmall object Glaſs; ſince this 
is the Caſe, is it not poffible for one Gus to anfwer the End of 
both > That is —_ to > magally” e e A nt a 


both do together? Al? be: 


leon. I anfwer in bs Ames one Glas will 2 
juſt as much as the two; but there is another Purpoſe to be an · 
ſwered beſides the 'imegnifying Power, and enlarging the Field 
of View, and that is, to correct the Errors of Reftaction by a 
ſingle Lens, and to make the Field of View more perfect towards 
its extreme Parts, ſo that the Objects which lye round the Cire 
cumference appear leſs diſtorted and confuſed than in an equal 
Field by a ſingle Glaſs only: And:moreover, the Rays of Light, 
paſting through both Glaſſes, are ſo. attempered, and, as it 
were, adjuſted, that the Cone of Rays entering the Eye, render 
tho Vißon more eaſy, ſteady, and'pleaſant “: All which you 
will eaftly find by obſerving the Obi through both Glaſſes, 
aud through one alone, when the ' magnifying; Power is in both 
Caſes equal. And what I have obſerved now with roſpect to 
the Eye: glaſs, is equally applicable to the Object. glaſi below ; 
and therefore, when reſracting Microſcopes are conſtructed with 
four Glaſſes, they are then as perfect as the Nature of ſuch In· 


ſtruments Wien, e of, cog fuch a one el] ow ley we into 
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''* The — or Rariinalt of this Doevins of ths ed, of 
Glas and of diſtin& and indiſtinct Viſion, is fully and 
by. explained i in my new Principles of Optics. A909 
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_ Bupleot wht | Micyoliphes which you have dev: now. io 
kind as to make me-a'pteſetit of, is of a ſuperb and magnificent 
Form; and having ſo large à Bulk, 1 apprehend the Field or 
View, and conſequently' the Uſe of the luftrument, will be fo 
much the more perfect and pleaſant. 01 

Cleon. In this you may, perhaps; be iti bone Bears miſta- 
ken: It does not follow, that the Field of View is always pro- 
portioned to the Largeneſt of the Inſtrumentʒ or Glaſſes; there 
is a Mean in all Things, or Limits, which, ds your HO0RA E 
tells you, are the Bounds of Perfection; on either Side of which 
it is impoſſible any Thing ſhould be right. ou will wonder; 


perhaps, when I tell you, that 4 compound Microſcope muy be 
conſtructed not more than an Inch in Diameter, which will ne 


you moſt Sorts of Objects nearly: as well as this large one of three 
Inches, and therefore is nearly thirty Times as big upon the 
Whole: And to convinck you-of this Truth, 1 have provided 
likewiſe a compound Microſcope of a portable, or pocket Form; 
that you may take with you into the Gardens; or Fields, for ins 
anti viewing any Object that may preſent itſelf in your Walk. 

Euphroſ. You are very obliging, Clethticas ;/ it ſeems to be a 
pretty, neat Inſtrument for that Purpoſe; I obſerve, there 
is the ſame Number of Glaſſes in this as in the large One, and 
when I put the Row of Pins under, they appear, as you ſay 
very nearly the ſame as in the lafger Microſcope; and muſt con- 
ſequently afford me a Variety of optical Pleaſures from the Mul- 
tiplicity of Objects which the Fields and Gardens afford: 
But, methinks, I ſhould be glad to know ſomewhat -of the Rea- 
ſon, why thoſe ſmall Glaſſes aten Ty 18 well as the 
_ ones? 

Clean. The veneril Resten wilt appeat from confiderings 


| that the Perfection of the Image in all the Variety of optical In. 


ſtruments is regulated by the Aperture, or found Hole, - 4 
which the Light paſſes through the Glafles from the Object; on 
which Account we are obliged to have 4 ſteict regard to this 
Aperture of the Gbject- glaſſes on two Accounts, the e 
is, becauſe the leſs the Aperture of the Glaſs is; the leſs will de 
the Error of Refraction, aid conſequently the greater will be 
the Perfection of the Image formed of the Object. But; 
28 if the * be too ſmall, the Image will not be ſuffi- 
A411 " HW 
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ciently bright, and therefore thę Aperture muſt be ſuch as will 
admit of a ſufficient Degree of Light; by which the Picture of 


not on the Size of the Object glaſſes, which pn : 


cope, the Particulars which recommend: it are as foll 


Qtyects may be viewed to Advantages" Therefore the Perfection 
of che Inſtrument principally depet t 


in the large and fniall Microſcope. Win ns 
uphraſ. This, I obſerve, and am very well 
you have mentioned this Particular, which Lini 
wiſe have ſo well conſidered ; as t& what tegards the Errors of 
Refrattion, I muſt take that upon your Word: But I can rea- 


dily apprehend, that if the Apetture/of the Object. glaſs be too 


ſcall, or tod large; there will certainly be too little, or too 
much Light for ſhewing the Object with a requiſite DiflinQneſs 
and Perfection; and there is as little Pleaſure in viewing the 
Image, though well defined, in the Dark, as there is when 
confuſed with too much Luſtre. But tho the Object. glaſſes 
are alike in the Parlour, and the Pocket Microſcope, yet I ſee 
the Eye-glaſſes are widely different; being my wy e 
and ſmall in the other. 


Clan. Tis true, they are; 5 yer: the Effect Wneirly the 108 in 
each: And to convince you of this, I ſhall ſhew yon the Hole 
in that Piece of Wood which is uſually called the Stop, which i 


Placed between the Eye glaſſes, and which is but a Trifle bigger 
in the large, than In the ſmall. Microſcope, as by ef 


the upper Eye-glaſs you will diſcern very plain). 


Eupbrſ. I ſee. the Difference'i is but mall; uk. what s is. the 


bag of theſe Holes; Jo art 114 4 111 
Clion. They are ended to limit the Field Og 28 4 


as it is perfect; and as they differ ſo very little fromꝭ each othes, 


it is plain, the Perfection of Viſion does not depend ion the Size, 


or Magnitudes of the Eye-glaſſes. ——— Upon the Whole, 
N therefore, you. will find, that there is but very little Preference 


to be- given to the largeſt Microſcope, on Accu of A 


of the Frame or Glaſſes. ed 
Eupbref. Since this is the Cale * to let me know what 
gre the peculiar Advantages of each Conſtruction. 1 te 
Clean. Iwill: And firſt, with regard to the P:lour-Mictoſ 
„ (3+) 
I have obſerved, to you before, that Grandeur pleaſes: "Be 
_ 
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and — ſhews all the different Parts of. Objects in the moſt 
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Shape, and we have naturally a high Opinion of any Thing 


conſtructed in a magnificent Taſte: The Palace is preferable, 
ſor its ſumptuous Appearance, to a Cottage; though you or I 
could ſleep, or enjoy Life equally well in either. (2.) The 
large Microſcope is fixed on a proper Baſis, and therefore Ob- 
jects may be applied and viewed more readily, than when the 
Inſtrument is held in the Hand. (3.) There is in the Parlour- 
Microſcope, generally, a much larger and more expenſive Ap- 


paratus, that nothing may be wanting to render the Entertains 


ments of this Inſtrument pleaſurable in the higheſt Degree. (4.) 


There is in this Inſtrument a larger Diſtance between the Ob- 


ject- glaſs and the Eye-glafſes, and therefore, upon the Whole, 
the Scope or Power of magnifying will, in ſome Degree in this 
large Conſtruction, exceed that of the ſmall. But then, 
on A other Hand, the ſmall one is recommended by the fol-- 


lowing Conſiderations, (1.) Being of a pocket Form, it may 8 


carried any where, and, of Courſe, becomes more generally 
uſeful, than the large Microſcope. (2.) The Price is conſider- 
ably leſs; and therefore ſuits the Generality of People much 
better. (3.) The ſmall Difference in the Effect, between a 


large, and ſmall Microſcope, together with the above Seaking, 


incline many People to the Choice of the latter. _ 

_ Euphroſ. As to the Form of the Microſcopes, 1 preſumdh 
no great Matter depends on that; and farther, I ſuppoſe, the 
Two you haue brought- me, are of the neweſt. Faſhipn and 
Taſte. 

Cleon, They are the lateſt Forms in which Microſcopes have 
been made. The three pillar'd, Microſcope (as it is uſually 
called) is, indeed, an old Faſhion, byt then they have always 
been made in the large Form, and the Braſs Legs, or. Pillars, 
of a different Shape and Size from what you ſee in this Pocket- 
Microſcope, But as for the Form of this Parlour-Microſs 
cope, it is quite new, as none, that I know of, have ever 
been made. of that Conſtruction before; for in this Form the 
Microſcope is placed in any Situation, either perpendicular, 
or parallel to the Horizon, or it may be placed in any oblique 


% 


Poſition, ,as; Occaſion may require; beſides this Advantage, 


there is yet another in thecircular Stage that moves on.a Center, 
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commodious Manner; theſe two Particular, together with the 
Lightneſs, Air, and Elegance of the Form, render it, in my 
Opinion, moſt proper for a Lady's Uſe ; to which may be ad. 
ded; it being contained in a neat Shagreen Caſe, with a com. 
plete Apparatus, renders it much more e ow thole of the 
uſual Forms kept in wooden Boxes. 

Eupbroſ. I think myſelf greatly obliged to you: for the Tru 
ble J have given you in ſo many interrogatories about Mieroſ. 
oopes, and for the Satisfaction you have given me in their Solu- 
tion. At preſent, I think, it will be proper to deſiſt from any 
farther Enquiries of this Kind, but ſhall be . —— 


next R or that en 


= TP . e rn 
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DIALOGUE III. 


On th Nature, Conſtruction, and UG of the Sora 
4 M1CRosCOPE. | 


| | Cleonicus. | „ 
I Have hitherto entertained you in the beſt Mikes I am \ able 

with an Account of microſcopic Conſtructions of different 
Forms and Kinds; nor have I finiſhed that Subject yet, as there 
remains one which far exceeds all the reſt in its! maghifying 
Power, or the aftoniſhing Appearance it gives of the he 
e | 

Eupbreſ. This, I preſurne, is the Solar Microſcope; which 
I have heard you ſpeak of very often, on that Account, -— = is 
not this the Inſtrument vow before me on the Table? 9 
Chon. That is the Solar Microſcope, whoſe Natute 4 


Conſtruction I ſhall now explain to you; and then, afterwards | 


entertain you with ſome Experiments of its Uſe, 

Euphreſ. It is called the Solar Microſcope, I fuppele, froth 
its being uſed with the Sun, or rather, that it is intirely' "uſeleſs 
without the Sun-beams ; for I have heard you ſay, that it is ap 
plied to Uſe in a Room that it is darkened, and then only when 
the Sun ſhines. But the Method of its Application in the Ge 
mera Obſcura, as you call it, is a Thing as yet I have little or fb 


_”_ of, and is — i FRY you intend to inſtruct me in. 
Clean 
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Chen. This Morning is devoted to that Purpoſe. — The 
Room is darkened and ready for Ute, and the Sun will probably 
continue till I have diſpatched, in a few Words, the Deſcription 
and Uſe of the ſeveral Parts of the Microſcope. ——— You 
will therefore obſerve, this Inſtrument conſiſts of the following 

Parts; (1.) A long plain Glaſs in a Braſs Frame, which goes 
on the Outſide of the Window to receive the Sun-beams which 
fall obliquely thereon. (2. ) The ſquare Plate, or Frame of 
Braſs, is, by a Couple « of Screws, faſtened to a Window-ſhut:- 
ter, containing a Hole for the Looking-glafſes to paſs. through, 
(3.) In the Middle of this Plate lies a Wheel with Teeth, con- 
cealed, with a circular Rim of Braſs placed over it, and is 
moveable by a Pinion which you obſerve in one Angle of the 
Plate. (4-) In the Central Hole of this Circular Wheel, or Piece 
of Braſs on the Outſide, toward the Looking-glaſs, is fixed a 
Convex Lens, whoſe focal Diſtance is about 8 or 10 Inches. 
(5.) In the Hole of the fame Plate, on the. Face of the Inſtru- 
ment, is ſcrewed the Tube or Body of the Microſcope with 
its Drawer or ſiding Part, as you there ſee. (6.) On the End 
of this Slider js ſcrewed a ſingle Microſcope of the firſt or ſe- 
cond Form, which [ have before deſcribed to you, and thus you 
ee all the compotent Parts of this curious Machine as they are 
put together. | 

Eupbroſ. Well; but, methinks, I ſhould be glad tolce tha 
particular ſe of each of theſe Parts, before we enter the dark 
Room, where I e ſo yell ſee the Manner of their Applica- 
tion. N 

Clan, This 10 can | thaw you juſt as well ; in a light, as in 3 
dark Room, the Light is no Gbſtruction to any Thing but 
forming a Picture of the Object; I have provided a Board with a 
Hole of the ſame Size with that in the Window-ſhutter, to 
my ſhall apply the Machine i in its ſeveral Parts ſucceſſively. 

nd, 

Fir, I put the Looking-glaſs through the Hole of the 
Board, and then Grew the Plate firmly on to the ſame. This 
done, then, 

Second, I. turn the Pinion which moves. the Wheel with the 
joking ou on Ms towards the. Sun, by which Means the 
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Rays of the Sun are reflected from r aaa 
the Convex Lens into the Room ; as here en it 52 the Ex- 
periment. > 5 
Thirdly, It-i is 1 0 in the ve of this Toflubient, that 
the Sun-beams ſhould be made to go ſtrait acroſs the Room, 
or parallel to the Floor, and to fall Perpendicular'on the oppo- 
fite Wall or Side of the Room. Now there is but one Poſition 
of the Looking-glaſs that will reflect the Rays in that Manner, 
and therefore, you ſee here is a ſmall Wheel, and endleſs Screw 
fixed on the other Part of the Plate, for moving: the Looking- 
glaſs up and down, till it comes into the enen, Poſition, and. 
then you obſerve, 20 
_ © Fourthh, The Beams of Light: are refracted through the Con: 
vex Lens to its Focus, which, you plainly * is at the D.. ; 
ſtance bf about 10 Inches from the Glaſs. #00 024 6 
"Iu ;fthly, From the focal Point you obſerve the Rays Wa 
diverging; and form a large Circle of f Light on We ©ppolite _ 
of the Room. 
Sixthly, I ſcrew on the Tobe with the ſmall Microſcope; bas 
place the Slider therein WA the 997 R N to . ſia} gn 
hed. 
Seventh, This . I move the Drawer bertel lac 
ward, till I bring the Object in the Slider within a ſmall Di- 
ſtance of the Focus of the Convex- glaſs, where you may obſerve 
\ it is very much illuminated in the ale Fart of the Cone 1 
Rays: Then, . 1621160 1 Sl, - 000, 
Eighthly, and laſtly, I 3 the ſmall M 1 to the gen 
gle Microſcope, and by the adjuſting Screw, move them'ts ſuch 
2 Diſtance from the Object, as ſhall ſhew theit Image very plain; 
and large, upon a Sheet hung on the oppoſite Side of the Room 
And thus having ſhewn you how every Part is applied to uſe, I 
ſhall repair, with you, to the Room made dark, there fix the 
Inſtrument, and ſhew you its ſurprizing Effects. * 
Eupbroſ. I ſhall, with great Pleaſure, -attend you on this C Oc- 
caſton, to fee how Darkneſs itſelf conduces to E Ex- 
periments, which depend on the ſtrongeſt Light. cn 409d 
Chen. Here, my Euphroſyne; enter the Noted, Fee place 
er in the Chair I have there ſet for you, you will there be 


e | near 


— Fw, _ 
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near me, to ſee the ſeveral Proceſſes in the Application of the / 


Inftrument, and at a ow: Diſtance to view r the Image to the 

beſt Advantage. | 
Eupbroſ. 1am ſeated; as s you direct. 

to your Operation, as ſoon as you eee 


Clen. The firſt Object I ſhall put in the Microſcope is, 2 


Eupbroſ. Its Image! - -I ſee Auen prodigiatifly 


large, indeed; and you amaze me, when you ſay it is only the 


It appears at leaſt 12 or 15 Feet long, 


Scale of a Sole : 
and 6 or 8 Feet wide; | 
Room. How thick ſet with long ſharp Points at one 


End! its Subſtance tranſparent, and variegated with beautiful 
Were the whole Fiſh magnified in the 


Undulations. 
ſame Proportion, it muſt ſurely be as big as a Whale, 

Clin. You might have ſaid, my Euphroſyne, as big as a 
hundred Whales ; ſince the Fiſh, magnified as much as its 
Scale, would appear very near half a Mile long. 


the Sole-fiſh, ſince the extetnal Part of every Scale is armed with 
thoſe ſnarp pointed Spines, or Thorns. 


Eupbroſ. I have often obſerved, that the Surface of thoſe; 


Fiſh were very rough to the Hand; but never knew the Reaſon 
of it before. What is the next Object, Cleonicus ?90Þ0 
Cleon. I have ſhewn you the magnified Scale of a Fiſh, and 


I will next ſhew the Scale of an Eel; magnified in the lame Pro- 


portion. 


Euphroſ The Scale of an Eel; Cleonicus, that Expreſilon | 


ſeems to have a ſtrange Sound: I am ſo great a Virtuoſa, that I 
never before heard of, or knew there was any ſuch Thing. 


Clon. That may be, and numberleſs others beſides yourſelf 
are not only Ignorant of it; but will not believe it when it is 
told them: Nay, the Fes inſiſt that it is contrary to the Maſaic 
Law, by which they are forbidden to eat of that delicious Diſh, 


as they apprehend that Eels come under the Denomination of 
that Sort of Fiſh which have no Scales: But obſerve, on 
VoI. II. Tf. the 
* See a microſcopic View of the Skin and Scales of a n 
in our Miſcellany, Page 081, for December 1757. 


— You may proceed | 


tranſparent Scale of a aa —— obſerve its Image upon the 
' Sheet. | 


it fills almoſt the Side of the 


By this 
Inſtance, you ſee how Nature has provided for the Defence of 
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the Sheet, the Picture of one in its full Dimenſions and lk 
tion. 

Eupbroſ. A prodigious . ie, it is duty ag 
large as the Scale of a Soal, but of a very different Form; 
its Subſtance ſeems to be one continued Piece of Net-work, 
proceeding in long oval Rings, as it were, from a common Cen- 
ter : I obſerve no Briſtles, or Points, in this, nor can . 
tell on what Part it grows on the Body. 

Clan. Theſe Scales, my Euphroſyne, differ from the Seales 
of common Fiſh, in the following Particulars: Firſt, they lye 
not on the external Surface of the Eel, but are contained under 
one common Covering, orSkin. Secondly, they do not lye one 
over another, as the Scales of a common Fiſh ; but are placed 
one by the other, as thick as they can lye, through the whole 
Skin of the Eel. Thirdy, their reticular Form, or Net-like 


Texture, is ſuch as we obſerve in no other Sort of common Fiſh- 


Scales; befide many other Peculiarities which I ſhall obſerve to 
you at another Seaſon. You will next behold the won- 


derful Appearance of a certain Wen of Eels themſelves, _— 


living Animals. 

Euphrof. Living Animals, elles, they ww 455 
ſo much Life and Motion, and monſtrous Size withal, that [ 
have ſcarce Courage enough to keep my Seat. Who could have 
thought to have ſeen, in a Moment's Fine that Sheet tranſ- 
formed into a Lake of Conger Eels? Fhey are vaſtly 
numerous, indeed, and larger in Size than I have ever 
ſeen any Thing of the Kind; 5, 6, or 7 Feet long, and 3 or 4 
Inches thick : Their quick tortuous and ſerpentine Mo- 
tionare really amazing and ſtupendious. + Pray, what are 
theſe Creatures in themſelves, and how came you by them? 

Cleon. Thele are really a Species of ſmall Eels, or ee 
ke; they are found very common in ſour Paſte, or ſtale Vinegar, 
and ſome other Fluids, of which I ſhall have the Pleaſure to en- 
tertain you, one Day or other, with the common Microſcope, 
when you will find that, notwithſtanding the Appearance they 
now make. by the ſolar Microſcope, they are ſcarcely viſtble to 
the naked Eye; ſuch Objects of [SINGIN are the mighty Ser- 
pents you now ſee.“ | : Euphr. 


See Figure 8, in the plate of Microſcopic Animalculz. Page 
161 in the Miſcellany, Ockober 1755. | 


V Ä³˙ , AS | 


and Lapy's Pur.os0rny, — 


| Buphrof. They are every Way wonderful, I find. 
What do you intend to ſurprize me with next, Cleonices * 7 
Clon. You will juſtly admire the wonderful Mechaniſm in 


| the Eye of a Fly. 


Euphroſ. A glorious Obje, indeed! the fineſt Piece 
of Lattice-work, my Eyes have ever yet beheld: How grand 
and beautiful are the Works of Nature, and what great Variety 
in the Structure of the ſame Organ In- the Surface of this 
ſmall Eye, I obſerve Myriads of thoſe beautiful ſix- ſided Figures. 
—— Pray, Cleonicits, what Purpoſe d do they ſerve, in this viſual 
Organ, in the Fly ? 

Cleon. We are not yet acquainted with the Deſign of Nature 
in every Part of her Operation: But I ſhall recommend you to 


read the Conjectures of ſome of the beſt Naturalifts upon this 
particular We k rather than give you my own Opinion con- 


Every Part of a Fly is equally wonderful, as 


cerning it. * 


you will e're long be ſatisfied by the common Microſcope ; but 


they are not all equally proper Subjects for the ſolar Microſcope: 
But the Wings of moſt Flies may be ſhewn to great Advantage 


4. 
in this Inſtrument, particularly thoſe that are membranous and 


tranſparent; nay, even the hard Wings of the Scarab Kind are 


ſome of them, in the fmaller Species, moſt excellent Objects 
for this Purpoſe, —— ſee one of them fl the whole Side. of the 


Room. 
Eupbroſ. Ts this, Ohio, the: Wing of a ſmall, n 
tible Scarab? —— This is a ſufficient Inſtance, to prove how 


neceſlary it is to apply the Inſtruments of Art for giving us right 
I think 
this is the richeſt, and moſt glorious Spectacle I ever ſaw, and can 


Notions, and juſt Ideas of the Works of Nature. 


ſcarce help looking upon it as the Height-of Nature's Fancy, ia 
Point of Grandeur ; it ſeems all an embroidered Ground 
of Gold, emboſſed and ſtudded with Diamonds, in ſuch beauti- 


ful and regular Squares of Cheques and Compartments, as no- 


thing but an actual View of ſuch a high finiſhed Piece could 
ever raiſe an Idea of. Pray, how large may the Animal be, 
that is thus ſo richly bedeck'd and adorn'd f 


: | \ Bb 8 Os, - 


* See the magnified Head and Eyes of a Bee, in a large Copper- 
* Print, with ſome Account of i, in the Miſcellany, Page 303, 
for January 1 760. 
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188 e n GENTLENMAN 
Clon. This ſmall Beetle you may have often obſerved craw. 
ling about upon rotten Wood, old Walls, Sc. of ſo diminutive 


a Size, as not to exceed one Tenth, or Two, of an Inch, and 


therefore eſcaped your Notice: But were theſe Minute Creatures 
to become magnified at once, two thouſand Times in Length and 
Breadth, as is the Caſe of the Wing you now ſee, what ſtupen- 
 dous Admiration would they excite in all Mankind! — The 
higheſt Wiſdom hath directed you to contemplate the Gaiety of 
the Lilly, and other fine Flowers of the Garden, with a Re- 


mark, at the ſame Time, that Solomon, in all his Glory, was 


not arrayed like one of theſe. But if, as I ſaid, thoſe Animals 
were to appear at large, we ſhould find Nature much more pro- 
fuſe in the Richneſs of her Ornaments and Embelliſhments to 
them ; and that the Robes they are inveſted with, do far ſurpaſs 
not only the Glory of Solomon, but all the Pomp and Gran- 
deur that all the Courts in the World can afford j in Works of 

Art. 
Eupbroſ. I ſhould never be tired with bn my Eyes with 


theſe delightful Scenes; but I muſt not detain you too long in 
Particulars. What is the next Object you intend ſhall gratify 


my Curioſity f 
Cleon. It is what they call the Exyvie, or caſt off Skin 


.of a Spider. | See the wonderous Appearance on the 

Sheet. e 
Euphroſ. Prodigious nay, even ſhocking : —— What a 

hideous Apparition is this! a Head three Feet long, with 


8 Eyes as big as Saucers; — 8 monſtrous hairy Legs, as 
big as Mill-poſts : —— What Appearance muſt ſuch a Spider 
as this make, with every Part magnified two thouſand Times 
in Length and Breadth, as I now ſee it, alive and in Motion. 
Cleon. Your Sex are generally intimidated enough with this 


Animal in its natural Size and Appearance; but were a Spider, 


as large as you now fee this, to drop from the Clouds in the 
Middle of Smithfield, on a Market-day, it would ſcare not only 


the Ladies, hut the Butchers themſelves, and find (nat to feed 


on inſtead of Flies. 
Euphroſ. I don't know but that might be the Caſe, as 1 bare 
known a Spider to have conquer'd an Ant, and devour it, tho 
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ture. What does your Microſcope next diſplay upon the 
Sheet? 


(Gl Speclacle that will fill you with equal Amaze- 


ment and Delight. See Rivulets of fluid . mn 
over all the Side of the Room. 

Euphroſ. What can this mean? Fs by what 1 
have heard you ſay, that this is the Circulation of the Blood in 
animal Veſſels. — But what an incredible Number of Streams 
there are, and with' what Velocity do they flow in every Direc- 
tion through the Scene |! Pray, Cleonicus, what Part of 


the Animal is it that appears thus large and tranſparent and in_ 


ſuch a wonderful Degree of Motion ? 

Cleon. lt is the tranſparent Tail of a Water-Newt, 1 I 
judge to be the beſt Subject of all for this Purpoſe, and are found 
in every Pond of Water. The Tail of a Tad- pole will do near- 


ly as well; as alſo the tranſparent Web and Toes in the Foot 


of a very ſmall Frog; the Tail of that Fiſh we call the Loach 
and many other Subjects may be innocently applied for this Pur- 
poſe, without thoſe cruel and inhuman Methods, practiſed by 
ſome who appear to have more the Form, than the Rationality 
of Men.? 

| Euphroſ. 1 abhor the Thoughts of Cruelty, in every Shape, 
and ſhould rather be thought to have no Curioſity, or Taſte at 
all, than a vicious One. 
this Experiment, how the Blood flows through the Arteries to 
the extreme Parts, and from thence returns again by the Veins ; 


I fee the very Form and Size of the Particles of Blood: And 


therefore keep the Creature no longer in ſuch a Condition, 
waich, tho' it may give me much Pleaſure, may be very uneaſy 
to itſelf. — I now wait your following Exhibition. | 
Cieon. Keep your Eye ſtedfaſt upon the Sheet, and you will 
ſoon ſee a common Animal appear in quite a new Light. 
Euphroſ. This is a terrible Appearance, indeed! 
What hideous Monſter do I ſee ? 
his jointed Horns, its bulbous Eyes, and monſtrous Legs and 
Claws, the Motions of which are very terrible in Appearance: 


I 


* The barbarous Practice of diſſecting a Frog alive, to ſhew the 


Circulation of the Blood in the Meſentery, 1 is here refer'd to. 
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bearly as big as itſelf: But enough of this tremendous Crea- 


I am thoroughly ſenſible, by 


How large his Head, , 
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190 The young GENTLEMAN: 


Lovss. But what is that red. Spot I ſee in the Forepart 
of its Body, attended with an odd Kind of Motion ? | 


Cleon. It is a living Louſe that you ſee, and the Spot which 


you mention ſhews the Place and Pulſation of: the Heart; 


from which, you obſerve a Motion of a vital Fluid through the 


middle Part of the 4odemen, or large, hinder Part of the Body: 
But you ſee nothing like the Circulation of the Blood in other 
larger Animals, by diſtinét Arteries and Veins: How the Cir- 
culation of the Fluids are carried on in OG not, even ” 
this Inſtrument, appear. * 


Eupbroſ. Well; an uglier Thing I e ever ol they are 


Obj ects of, our Averſton in their natural Minute State; but what 
an Seite Aﬀpe& they have now! I have viewed this 
Monfter long _ Pray, what Appearance does a Flea 
make ? 

_ T have one at t Hand to ſhew vou. —— There, * 
ſee it. 

"Eupbroſ I do, 5 enough : —— It is as large On 
— it ſeems to be a Creature covered with a Coat of Mail or 
Tortoiſhell, 
midable, and abe deal in a Shape of a Lobſter, as you for- 
merly told me: What an amazing Head it has, with 
a large black Eye. - But what is moſt ſurprizing in the 
Structure of this Animal is, the peculiar and wonderful Form of 


tits Legs, by which one may eaſily fee how Nature has prepared | 
it for moving in the Manner it does. — I can likewiſe pereieve, 


in the Body of this Animal, a Motion of the Fluids ſomewhat 
like that in the Louſe. - But _ for another _ 
Cleonicus, if you pleaſe, ' 

Cleon. I ſhall now entertain you with a. few mend des 
Views of the vegetable Kind. — Look at the Sheet, and tell 
me what you think you ſee there, my Euphr one. 

Euphreſ. You have ſuddenly transformed the Scene to ſome- 
thing like a wonderful Sort of Stars, —— ſome of which are 

"pans 


* See a Print and Deſcription of the Louſe, 8 893, of the Miſ- 
cellaneous, for October 1758. 

'+ See a Print and Deicription of or Flea, in the Miſcellany Tor 
Afril, 1759, Page 74. 


I ſuſpect, by the Form, that this frightful Creature is the 


— its Appearance is rather uncouth, than for- 
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Opake, others Tranſparent 5 ——— they are perfectly round, | 
and large as cannon Balls: They are vaſtly numerous, 
and make a delightful Aenne truly, —— Prays what can 
it be, of a vegetable Nature, that I ſee ?, 

Clean. It is what the Botaniſts call the Farina, or 0 duſty 


Matter which grows on the Apices in the Middle of the Flow- 


ers, of which you ſee great Quantities in the Tulip, the Lilly, 
and many others: But that which I hae in the Microſcope, is 
the Farina of a Holyhock, and is found in all of the Mallow 
Kind ; for in every Plant of a different Species, thoſe Particles 


have a peculiar Size and Form, as yau may obſerve at your Lei- 
ſure in the common Microſcope. —— Now caſt your Eye a- 
gain on the Sheet, and you will ſee an mas that will give you 


Pleaſure to view It. | 
Eupuroſ. This is a curious W kalen 1 


has, in Truth, the Appearance of Vegetation itſelf :; — How 
beautifully coloured, and regularly branched and ramified in 
every Part! —— Pray, what do you call this, Cææanicus ? 

Clean. It is a Species of a very fine Sea Plant, or Coralline, 
of which there are innumerable Kinds, and all make the fame 
beautiful Appearance you now ſee; for not only the Earth, but 
the Sea is productive of Vegetables, Plants, and Trees of various 
Kinds and Sizes 3 all which afford the moſt curious Objects for 
the Microſcope. Again, you ſee the Scene is changed, 
and another Part of a Vegetable expoſed to your View." 

Erphroſ. 1 think the Appearance of it very fine and delicate; 
but what it is, I cannot conjecture, as I never remember to have 
ſeen any Thing in a Plant of this curious Textute. 

Cleon. It is a very thin tranſverſe Slice of the Pith of Elder, 
and tho' we know ſo little of the Uſe of that Part of the Plant, 
yet you may be aſſured that ſomething very conſiderable depends 


upon ſo elegant, and quite a geometrical Structure. — The 


next Object has a ſimilar Appearance, but Na Pores much 
ſmaller. 

Euphro. Be this what it will, it is vaſtly beet iful; — thy 
Pores, it is true, are much ſmaller, and more numerous, and 
therefore a more compact Subſtance than the Pith ; but what 
Part of the Plant it can be, I am as much at a Lois to gueſs as 1 


was before. 
_ Clan. 


SF 
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Cublon. This is a very thin Piece of Cork, which, you know; 
is a vegetable Subſtance, as it is the outer Part of the Bark of a 
Cork-Tree; and tho' we cannot fo well tell the Ute of theſe 
Pores in Vegetation, yet, as they render Cork a ſoft and yield- 
ing Subſtance, they make it a very fit Medium for many Uſes in 

Life, particularly for walking of Bottles, and ſundry other Uſes 
for Fiſhermen, &c. Another Object well deſerves your 
Notice: Look upon the Sheet, and you will ſee it. 

Eupbroſ. 1 ſee ſomething in Appearance very regular, full 
of Holes of a larger and leſſer Size, and diſpoſed in a vety beau- 
tiful Order: But this, like all other Objects in this new 
View, becomes quite unknown to me, Gy common it 
may be to the vulgar Sight. 

Cleon. This, my Euphroſyne, is the eſſential Dain wy a Plant, 
it is a very thin Slice of Oak, cut tranſverſly, ſo as to render it 
quite Tranſparent; for, by this, it appears, that the Body of a 
Plant conſiſts almoſt entirely of long, hollow Tubes, or Veſſels, 
the Orifices of which, when cut aſunder, are what makes that 
variegated Appearance of Ringlets of different Sizes upon the 
Sheet. Thoſe of the largeſt Sort are the Orifices of Air- 
pipes which is that Syſtem of Veſſels which circulate the Air 
through the Body of a Plant; and though ſome of them appear 
now near a Foot in Diameter, yet, in themſelves, 'they are 
ſcarce viſible to the naked Eye. —— The other Order of ſmaller 
_ Orifices are thoſe of the Sap-Veſlels, which circulate the nu- 
tricious Juices of the Earth to all the Parts of the Plant; and it 
is theſe that make the very Subſtance of the Plant itſelf, and 
conſtitute thoſe cylindric Shells of Wood which appear in cut- 
ting the Tree aſunder, each of which is the Product of one 
Year's Growth : All which I ſhall more. particularly diſcourſe 
of, to you, at another Time. At preſent, theſe Spect- 
mens mult ſuffice for the Uſe. of the ſolar Microſcope, and for 
giving you a juſt Idea and Eſteem for ſuch an excellent Inven- | 
tion, and which exceed all others of the optical Kind. | 

- Euphroſ. I am much obliged to you for the Troudle I have 
given you, and for your Confinement ſo long in a dark Room j 
and I ſhall always look upon the Experiments of the Microſcope, 

and eſpecially of this Sort, as the moſt ſublime and rational 155 
muſements of my Life. 


914 


- * — 4600 — n — 
* —— 2 
_ — —— — ee 


nn 


' SINGLE, COMPOUND,and SOLAR 


— 


MiIcRoscor 


3 —— 2 3 * r e 
— — ap» 
5 8 5 IT : 0 cm 2 


r 
1 . - 4» » 
* N 
: N 9 
. 
* 


—_ 


—_—-— 


4 TSTTTT 11111400008 
/ GULF DEP FRREEE FERRER nenen 


— — er en a ene nes 


— 
— . 
—  — 


Structures, a; to have every Thing by itſelf, ſo they arr 


ſound out a Method of combining the, ſingle, E6mpound, and 
folar, Microſcope together, i in ſuch a Manger; that, they are.con> - 


make a convenient microſcopic-Appatratus in one portable Caſe z_ 
and to give you a diſtinct View of the Inſtruments thus contrividy 
is propoſed for the Employment of our pteſent Hour. 


niſh me with all the Inſttuwents under. the Denomination of. 
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8 we, Minds of Men! are affected with * Vatiety, of ae 
rent Sentiments; in regatd to the Manner and Form of 
Things deſigned to- anſwer the, ſame. Purpoſe, ſo the Artiſt, in 
order to pleaſe; is obliged to contrivę his Inſtruments of many 
different. Forms and Structures; for his Mechaniſm muſt always 


vaty with the Fancies of Mankind, and nothieg appears to me 


a greater Inſtance of Prbvidence, than:that Vatiety and Muta- 


blity- which we find in the Judgment and elective Faculties of 


the human Mind: For if all Men were to fancy. the ſanie Thing 
under the ſame Form, and conſtantly to perſeverè ia their firſt 
Choice, there would be but little Buſineſs for: Men to be em: 
ployed in, and the World would become a dull Scene, in Com- 
pariſon of what it now is.. have already laid before you, 
the different Sorts of ſingle, compound,: and ſolar Microſcopes, - 
23 they are uſually conſtrudted, and ſold ſeparately: by them 
ſelves, for the Gratification of thoſe. who, chuſe to have them in 
that Manner: But as ſome People, are  fahd of ſingle 


pleaſed with Compoſition, and chuſe to hart as many Purpoſes . 
as poſſibly can be anſwered. by. a det of Inſtruments in the leaſt 
Compaſs: And to oblige ſuch Gentlemen, Opticians have 


tained in much leſs Room; can be afforded at leſs Price, and 


Euphroſ. Noxwithſtanding yau have been. ſo kind as to au 
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more compendious Form of an Apparatus you have now men- 
tioned, and ſhall gladly receive our Inſtructions for the Uſe 
of it. BY 

Ckon. You ſee, my Euphrofyne, they are all contained i in 
this Shagreen-caſe, and are only the eſſential Parts of the three 
different Kinds of Microſcopes, to be united as Occaſion re. 
quires. Thus, the ſingle Microſcope is that 'which you 
have of the fourth F orm, (Plate 44. Fig. I.) on the upper Part 
of which (at L) you ſcrew on the Body of the double Microſ- 
cope, Fig. II. by the lower Part of the Snout (F:) Thea, 
when the Objects are applied in the Ivory-flider (H) on the 
Stage (8. they may be viewed by anyone of the ſix Magnifiers 
contained in the circular Piece of Braſs (K,) as they are ſuc- 
ceſſively moved and placed under the central Hole in the Part 
(L.) ſince the Stage (G) may be moved nearer to, or farther 
from the Part (L) by Means of the Sliding- apparatus (E F) and 
the two Screws (a, b.) The Odjects are illuminated by the te- 
flecting Mirror, (M) moveable on the Joint (N, P of a Piece 
of Braſs fixed to the Pillar (C) of the Microſcope. And 
chus you ſee how eaſily and readily you form a Er Mi- 

croſcope at Pleaſure. 5 

Euphroſ. It is a great Satisfaction that 1 obfirve it, and 
which I fhall frequently put in Practice; but, pray, Cleoniau, 
could: not the magnifying Glaſfes be applied in a Slider, as they 
are in the ſecond Form of ſingle Microſcopes ? (Plate XIII.) 

Clean. Undoubtedly, they may: But each Way is 
ſo eaſy and convenient, that it is hard to ſay which is beſt: But, 
as you have the fliding Glaſſes already in the Microſcope of the 
2d Form, I have choſe to give them you in the circular Plate in 
this. 

. Euphrof. Very good, Cleonicus; but how do you proceed to 
apply this ſingle Microſcope to the NT Er of a folar Mi- 
 eroſcope ? 

Clem. This is done with a great deal of Eaſe ; $ for you have 
only to obſerve, that on the external Part (A) of the Drawer (B) 
in the Tube (C) of the ſolar Microſcope, there is a Screw, and 
alſo in the Foot (A B) of the ſingle Microſcope there is a cen- 
tral Hole (O,) with the Threads of a Screw cut in it, the ſame 
with thoſe on the Part (A) in the ſolar 8 you _— 

: - quenty 
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quently the Drawer (A) may be readily ſcrewed into the Hole. 
0% and thus the ſolar Microſcope | is completed. | 
Euphrof. I readily perceive it is; for, when the Plate (GF) 
is faſtened upon the Window-ſhut, the Diſpoſition of the fin- 
ole Microſcope is horizontal; and when the Speculum (M) is 
turned down upon the Pillar (C,) then the Rays of Light re- 
lected from the Looking-glaſs (H) without to the Convex Lens 
at (D) they will, by its Refraction, be converged” in ſuch a 
Manner upon the Objects in the Slider (H) as to illuminate 
them very ſtrongly, ſo that their Images, formed by the Glaſſes 
in the Plate (K, ) may be ſufficiently viſible in their various De- 
grees of Magnitude on the oppoſite Side of the Room. 
This is, indeed, a very ſimple, and, at the ſame Time, a very 
artful and elegant Compoſition of optical Inſtruments. Pray, 
can any Thing further be expected to aſſiſt us in viewing the 
Minutiæ of N MUFEs beſides the Inſtruments you have now de- 
ſcribed.? 1 
Clan. I am SE gnaſed. to find you ;nquiſitive, many 
People of a leſs happy Diſpoſition would have thought I had ha- 
rangued them full long enough on this Subject: But, as I 
have often told you, I am determined that nothing ſhall eſcape 
your Notice which is deſerving of it, and is, at the ſame Time, in 
my Power to lay before you; and therefore I ſhall hereafter ſup- 
ply you with other Ways and Means for viewing ſmall Objects: 
I mean, by, thoſe Inſtruments we may properly call ca- 
toptric Microſcopes, or ſuch where the Viſion of Objects is ef- 


felted by reflected Light; and you muſt know, and I doubt not 


but you will then find, by Experience, that this is the moſt ex- 
quiſite and perfect Kind of Viſion that Nature affords : For all 
the Microſcopes that we have hitherto been contemplating the 
Nature of, conſiſts of Lenſes only, and produce their Effects by 


 refraſted Light; therefore the Viſion of an Object will be im- 


perfect upon two Accounts, the firſt is, becauſe the regular Re- 
fraction of Rays will be obſtructed by the Figure of the Glaſs ; 
becauſe the Rays which go through one Part of the Glaſs are 
not refracted preciſely to the ſame Point with thoſe which paſs 
through another Part ; and therefore every individual Point in 
the Object cannot be repreſented by a ſingle Point in the Image, 
but will be, as it were, dilated into a ſmall Space, and, conſe; 
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quently, - the ſeveral Points of the Object will be conſuſcdiy 
blended together in the Image; therefore it muſt not be e 
by a Glaſs that Magnifies too much, left it ſhould: diſcover 
the Imperfection of the —_ and wn the TOP k- 
reeable. 

Euphroſ. You are now upon ſuch a nice Subjedk, abs Sat 
T have been ſo little uſed to think of, that I can but juſt compre- 
hend your Meaning. - - I think, you intend Iſhould under 
ſtand, that unleſs every Point of the Object, which ſends forth 
Rays to the Glaſs, could have all thoſe Rays collected into a 
fingle Point, the Viſion or Image of that Point ache we di- 
ſtinct and perfect. Am I right, Cleonicus ? FRM 

Clean. It is the very Idea I endeavoured to convey 3 ; wie that 
3s not to be abſolutely effected by Glaſſes : Beſides this, 
there is another, and ſtill greater Cauſe of* imperfect Viſion by 
refracted Light, and that is, the different Refrangibility of the 
Rays of common Light, that is to ſay, the Rays of Light, pro- 
ceeding from the ſame Point of an Object to the ſame Part of 
the Lens, will ſome of them be refracted- to one Point in the 
Axis, and ſome to another: Or, in other Words, ſome wil 
be more, and others leſs refracted, and, conſequently, the ſe- 


veral Points of the Object will be very much dilated and confu- 


fed, in the ſame Manner as I ſaid before was occaſioned by the 
Figure of the Glaſs ; but in a much higher Degree: Nor 


is this the only Misfortune of refracted Viſion ariſing from the 


Rays being difterently refrangible ; for each particular Sort of 
Rays that are contained in a Beam of common Light, will, at 
the ſame Time, act differently upon the optic Nerve, and pro- 
duce different Ideas of Colowr, according to its different Degree 
of Refrangibility; and therefore one arid the ſame Point of an 
Object is not only, by Refraction, multiplied, as it were, inta 
many Points; but is likewiſe diverſely coloured in each of thoſe 
Points in the Image, and, conſequently, when the Image of 
any Object, formed by thoſe Glaſſes, are viewed by a very deep 
Magnifier, they will appear not only very indiſtinet and diſtor- 
ted, but variouſly coloured at the ſame Time. - — Upon all 


which Accounts it is eaſy to obſerve, that we can arrive at 


greater Powers of magnifying ſmall Objects by ſingle Micro- 


ape . by — Ones; 3 becauſe, in- the former, we 
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| | fee ths Oleg) w and in the latter its imperfect Image: 
— hut as one of thoſe Cauſes of the Imperſection of Viſion 
4 much: leſs by reflected Ligbt, and the other wholly avoided, 

K vil, from thence, appear how. much preferable. a Catoptric 
F Microſcope is to a Dioptric One. But, that you may be 
| 2pprized more thoroughly of this. important Subject, which is 
de Foundation of the Theory, or Doctrine of Colours; I muſt 
ne another Opportunity of inſtructing you therein; by ſuch 
Þ peperimenty as I make. no doubt will afford you a very agreea- 


ble Entertainment, as well as give you a more accurate Inſight 


into the Nature of Viſion, and the Perfection of optical Inſtru- 
ments; eſpecially that Part we call ee the Nature of 
which cannot be well widerſtoogrthogt it. 


DIALOGUE 2 


Of th of the Cox ouxs of natural Bopixs, 2 0 
eee of the PR I 8M &cc. 


\ 


* / 


eee 5 
0 H E N we e laſt cose together, you raiſed my Digs 
tation in regard to the Theory of Colours. I think, you. 


then told me, that the Doctrine of the different Refrangibility 


view, and that the Proof of this was eaſy for me to underſtand, 
by Experiments: If this be ſo, Cleonicus, nothing will equal 


me. 


bages, to be true. As the Pride, Gaiety, and Beauty 
of Nature appears more in the rich Variety of Colours, than in 
' any one Thing beſide, and ſeem as if intended in a particular 
Manner to pleaſure and adorn your Sex, I know of nothing that 
can prove more @ propos for a Lady's Study than the beautiful 
Doctrine of the Colours of Light, and en is more ee * 


Sa by * of the Priſm, - 
1 


— ———— — —— -¼— —— — . — — 
— — - — — — N > N — i — — 
—— — — —— — - — 5 
DT. = — : ——— — —— 
” . wi 2 — e 2 2 
— 2 — LEE \ : I. 


of Rays was the Cauſe of Colours in all the various Objects we 


the Thai and. Fan which the e ou: will ated | 


U! ton. Non wil find every Thing I hang faid, bass to "7 | 


A — => - 
— -- 
— — — —— — 5 1 — — N — — 
. gt ED ES = 8 — 75 LS — — TN RR” - Wo —_— 2 = 
2 — - — 2 - a es 4 — * — AA. — 
. 3 * * we 8 WF. © * I 2 3 . « 


RX 


22 


— — 


4 
7 * 
1 
1 
* 
* 
* 
N 4 
N 
} $ , 
I 
/ ” 
3 * * 
i < 
! > 
bag 
: ; 
L 
- 
£ 
} ; a 
b - 
1 - 
= £ 
| : 
i f 
: 
8 
* 
| 7 
1 
l 
p 73 
o ny 
1 
Fl 
= : 
. y . 
7 7 
| [4 
| en } 
i 5 
| , 
F * by 
24 
o | . 
N 1 
- f g 
8 
L 
$ 
3 
1 ; 
q 
| i 
g 1 
; * 
# 
” F 
_ . 
11 
1 
$ 
. 
3 
? 7 
0 : ' 
It 
: 
1 3 
© * , 
= 
\ on 
j 1 
1 
1 
! % 
=_!' 
» 1 
1 


-ecive the Beam of Light, — 


— — 4 —_ r 1 — —— — — . 1 
Was "4 
— — — — — * * = 
MY . l —— i 
— * 
- — & — — 1 NN 6:24 


— 


198 The young G ENTLEMA N : ' 


Eupbroſ. I have n experienced already the Truth of 
what you now ſay. You remember very well, hen we 
were Children, how often we diverted ourſelves with the beau- 


tiful. Colours that we obſerved in the Priſm, that my Father had 
in his Study, and how often we delighted ſelves with view. 


ing the exquiſite Circles of coloured Light, which we always 
ebſerved in thoſe thin Bubbles which we deen, up out of Soap- 
water with the Shaft of a Tobacco- pipe. 1: little thought 
then that theſe were Subjects of ſo curious and philoſophical/a 
Nature, as I now find they are. The wonderful Colours 
of the celeſtial Bow, in like Manner, ſtrike every one's Eye z 
but the Phænomena of Colours, beautiful as they are, are more 
generally the Subject of Senſe, than of the Underſtanding i in ge- 
neral. 

Claan. All the World, as well as you, might have. aid this 
before Sir Iſaac Newton's Time; they all admired the Variety of 
natural Tints .and Colours, but never underſtood the Reaſon of 
it; though many of the Philoſophers attempted to' diſcover the 
Cauſe of Caloars, and particularly to account for the Rain-bow, 


no one was ſo happy as to ſucceed in that Enquiry, before Sir 


aac ; his great Sagacity in. reaſoning about natural Things, 
after he had obſerved the Effects of the Priſm, and found that a 
Beam of Light was variouſly refracted through it, concluded, 
that this different Refrangibility of Rays was certainly the natu- 
ral Cauſe of Colours, as I obſerved to you at our laſt Interview. 

Eupbreſ. In what Manner did he proces to n, an 
Diſcovery ? 

Cleon. I will ſhew you 520 of his — in * 


darkened Room, with the Priſm, and then you will be better 


able to judge of this Matter. For this Purpoſe, you have 
nothing to do but to put too the Window-ſbutters, admitting 
only a Beam of Light through the Hole, as the Sun now ſhines | 
very favourably for that Purpoſe, and I havgghere an Apparatus 
to place the Priſm properly in that Beam of Light. 

Euphroſ. The Windows are cloſed, as you directed, andthe 
Beam of Light darts through the Hole to a great Diſtance on the 
Floor. Where is now your Priſm, Cleontcus f we 

Cleon. 1 place it in its proper Frame on the Table, to res 


-and now.you dbſerve bow beau? 
55 tifully 
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fully that Beam is Nd into = its particular, and diffe- 
rently coloured Rays. 75 

Euphroſ. A very fine and wonderful Spettacle, indeed goo 
] ſee the cylindric Beam of ſolar Light paſs into the Pn — 
From thence, I obſerve it proceed dilated and variouſly coloured. 
to the other Side of the Room, where —_ paint an 1 
Spectrum of Colours. | 
| Chon, This is the coloured Image of the Sun; by Refrac- 
tion, thrown into that oblong Form: But it requires to 
de better defined, that you may view it more diſtinctly, and to 
give you a better Idea thereof, I ſhall make the Rays paſs | 

through a Lens, applied to the Hole of the Window-ſhut, and 
from thence, falling on a Looking-glaſs properly inclined on the 
Table, ſhall depict the Sun's en on the oppoſite Side of the 
WII. 

Euphroſ. I ſee; and an accurate beautiful Circle it is. 

Clon. I ſhall now remove the Looking-glaſs, and place the 
Priſm in its Stead, and you ſee the circular Spot no longer con- 
tinues, but is now transformed, by Refraction, into the party 
coloured Spectrum, and is now truly and nicely defined in the 
Focus of the Lens. This Spectrum is ſtill of the ſame 
Breadth with the Sun's circular Image it is only dilated 
in Length, and is circular at Top and at Bottom. * 

Eupbreſ. Thoſe Particulars evidently appear, I have 
been endeavouring to count the Number of different Colours, 
and think I can count five pretty diſtinctly; ; for all the 
lower Part appears of a Red, gradually declining into a Yellow, 
—— to the Yellow ſucceeds an intenſe Green, - above 
that a bright and lovely Blue, and, on the upper Part of all, a 
foft, but glorious Mazarine, or violet Colour. I never ſaw 
Colours in ſuch Perfection before. . 
Cen. The Reaſon is, becauſe you never ſe them in fo. "I 
ple a State as now yfor the Rays of Light are generally blended, 
more or leſs, by Refraction and Reflection from natural Bodies, 
and therefore produce Colours leſs bright, leſs diſtinct and per 
tect, than what you now behold. Sir Iſaac, in his more 
accurate Experiments, could plainly diſcover ſeven different 
Sorts of Colours, viz. red, orange, yellow, green, . blue, indigo, 
and violet, and that each Colour gradually degenerated into the 

ſuc- 
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ſucceeding. The Spaces. which theſe Colours ſeverally 
occupied in the Image were nearly equal to the Intervals of x 
-Monochord, when divided ſo as to ſound the ſeven natural 


Notes of Muſic; and as there were plainly ſeven diffe- 
rent Colours of Ligtt, ſo he reckoned _ different Degrees 


in the Refrangibility of Rays. =o 55 


Euphroſ. But what would be the Cee of receiving 


any Part of this coloured Light by another Priſm & Should we 


not obſerve that Light to be again differently refracted, and pro- 


ducing a new, and different Order of Colours, n „ 


now ſee by the firſt Refractionñü 0 
Clin. One might imagine that i it would Pt ſo, bur we find 
the Contrary by Experiment; for by a Lens of a ſhorter 


Focus, together with the Priſm, I will ſhew you the coloured 


Image, on a Skreen, placed in-the Middle of the Room, ſuMfi- 
ciently large to receive the Whole, and in the Screen there is a 
-round Hole, thro' which the Rays of any Colour may paſs, by 
moving the Screen up and down upon the Stand. Thus, 
for Inftance, I place the Hole againſt the blue-coloured Part of 


the Image, fo that none but the blue Rays go through it. 


and then you obſerve, on the oppoſite Side of the Room, thoſe 
blue Rays, after they paſs the Priſm, make only a blue Image, 
chat they are refracted, is true, from the Direction of the 
incident Rays; but they are not dilated, or ſeparated into diffe- 
rent Sorts, as by the firſt Priſm the common Beam of Light was: 


Ihe ſame will be the Caſe when I move the Hole of 


for now, you ſee thoſe 


the Screen. to the yellow Rays; 


Rays, falling on the ſecond Priſm, are refracted to the Side of 


the Room, and there make a yellow Spot only, of nearly a cir- 
cular Form. And this I might ſhew of all the reſt. . 
Euphroſ. Theſe Experiments ſeem to be curious, and ex- 


quiſitely deciflive : I plainly learn from hence, that the. e Rays of - 


the Sun's Light are the Grounds, or natural Cauſe of Colours, 
and that they are very differently refrangible.: But how 


comes it to paſs, 'Clzonicus; that we ſee Bodies variouſly coloured 


in Conſequence of this? By looking in a Priſm, we ſee all Bo- 
dies variouſly coloured; but in Glaſſes, or tranſparent Bodies a 


other Forms, we ſee them in their own proper Colours only. 


—ͤñ— —— — — — — 
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Clon, The Reaitn of this is foundedin ina Phiſico:tiathemaricat 
Theory of Refraction, & reſulting from the two Sides of a Priſm 
being inclined to each other; but in any other tranſparent Body, | 
whoſe Sides are parallel, or nearly ſo, whatever Alteratioris was 
made by RefraCtion at the firſt Surſace, is reverſed by the Se- 
cond, and conſequently, the refracted Rays are in the ſame State 
with the incident ones, and, therefore, make no' Alteration in | | 
the Appearance of Bodies in any reſpect. But here we muſt [ 
except the Figure of a Globe; for the two oppoſite Sides of a 
Globe muſt be conſidered, not as parallel, but inclined, and g 
therefore will produce a Refraction of Rays i in the very ſame 9 
Manner with the Priſm. If Rays of Light falls on the Surface | 
of a Glaſs Sphere filled with Water, they will be refracted to the 
other Side, and there ſhew a coloured Spot of re fracted Light; 
from this Part the Rays will be reflected to another Part of the 
lower Surface, and there be refracted a ſecond Time into the Air, 
and dilated into all the different colour'd Rays; fo that if a Per- 
ſon's Eye was placed under ſuch a Globe, to receive the Rays 
after a ſecond Refraction, he would obſerve al the ers 
Jours appear in that Globe. 

Euphreſ. I ſhould be glad, methinks, if not too much es 
ble, Cleonicus, to fee this illuſtrated by Experiment, for bare 
Deſcription conveys not ſo clear an Idea. 5 
8 Cleon. I was fully aware of that, and therefore have 3 
* for you, a Globe filled with Water, and which I fhall ſuſpend 
in a Sun-beam, at ſuch a Height _ you may eaſily -obſerve the 
Phznomenon that I mention. — See, there it hangs; 5 — 


4 and receiving the Light on the upper Part, refracts it from the 
. Lower into all it's different coloured Rays, and thereby making 

y a Circle of coloured IS on the TR Wy "Suck A - 
| the Rain-bow. Sg 

1 Euphreſ. There are, debt; all the Colour of the Bow 3 3 

p and a glorious Phænomenon it is. 


Vor. II. 9 5 Chon, 


* Which ſee in our Taflitutions of Dioptrics. And, for farther 
Illuſtration of this Subject, we have added a Copper-plate Print (viz. 
Plate XLV Yin which the Experiments above mentioned are ſeverally 
| Tepreſented, by Beams of Light entering the dark Room thro' optic 
; Glaſſes, and reſracted thro' Priſms, in the Manner as there deſcrib- 
ed; ſo that, we apprehend, nothing farther is ä for — | 
on, but bare * 
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ptoduced, therefore a Circle of this \ various coloured Light muſt 
neceſſarily be produced in the Cloud. 
Eupbroſ. I think, I pretty clearly apptehend you, for the Ra- 


tionale of the brighteſt Bow; but there is one which we com- 


monly call the Water-Gall, which is a fainter Circle of Colours 
in a ſuperior Situation tothe other Cari you od me any 
Idea, Clebnicus, how this comes to paſs ? | 

Clon. 1 will endeavour ut it; my Euphroſytle, ——— 17 order to 
this, you muſt underſtand, that the Rays of the Sun in this Caſe 
falls upon the Globe in the lower Part, from whence they are 
refracted to a Part behind i in the u pper Hemiſphere; from 
thence, after two Reflections, they are thrown to the fore Part of 
the Globe, at ſome Diſtance above the incident Rays; laſtly; 
from this Part they are tefracted out o the Globe i in all their dif- 
ferent coloured Species to the Eye; — and this I ſhall fhew 
you by Experimenty for now I will dee the Bean to the lower 
Part of the Globe; then you ſee plairily the coloured Spot 


er Part you ſee the Point to which the Beam is reflected. 


hind; to which it is refracted, then caſting your Eye on the up- | 
p 
fro 


ence it is a ſecond Titne teflefted to the fore Part of the 


Globe; and from thetice; you ſee it a ſecond Time fe- 
ftacted out of the Globe into the Air; and the Beam theteby diſſi- 
pated into all its different coloured Rays: And noty you 


plainly ſee, by the Colours on the F I5or, as well as from the 


RNeãſon of the Thing; that the ſeveral Rays in the Beam lie in a 
different Order from what they did when refracted from the 
Globe before; for there the upper Part was Violet ard the un- 
der Part red; ie in the preſent Caſe, ydu obſerve the fed 


Rays are the upper Part of om Beam, and thoſe of the violet 


Colour in the loweſt Part. Therefore, the two Bows in 
the Heavens muſt deer appear with their Colburs inverted ; 
—— and; laftly, you will underſtand, that as in the preſent 


Caſe there are two Reflections of Light in the Drop, and in 


the fotmer Caſe but vile Reflection, and that a conſiderable 
Quantity of Light is loſt at each Reſfection; therefore the re- 
fracted Beam will have lefs Light, and the Colours, of courſe; 
will be more dilute and faint, which you always obſetve to be the 
Caſe of the ſuperior Bow. | as 
87 d 2 
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1% 1 can partly iy from all that you have aid, the 
general Reaſon of both.the Iriſes; A - and I could almoſt wiſh, 
that inſtead of ſo fine a Day it had happened to have been, 2 
ſtormy, or a rainy One, that 1 might haue ſeen the Bows juſt 
now in the Heavens, while the Thing! is, freſh i in my Mind, — 
This Lecture is moſt Proper in the Spring, Seaſon, when \ April 
c Shawers ſo frequently preſent us with. {his ee at large, 
in the ſable Clouds. by 
- Clean. You fill have our With, my 7 in every! 172 
= ' thiny Day. - .F or 1770 you ſee a beautiful Inſtrument, which 
is called an artifi cial FounTAIN, with a various Apparatus 
for making 1 Kinds of Jet d. aus; amongſt which, one is 
pat ticularly deſigned to throw up many fine Streams of \ Vater 
to a great Height, which, as they ſpread. very wide, mix and 
blend together i in their upper, Part, and form a beautiful Shower 
of artificial Rain; ; and, therefore, when 1 ſet this Fountain in 
_ the Sun, and let it play, if you put yourſelf in a proper Poſition 
vou will ſee, in the deſcending Drops of the Shower,, thel lame 
Appearance of refracted Light, and, _conſequently,, the two 
Bows formed i in the ſame Manner as in a natural Shower. 
. Euplreſ. „Such an Experiment will. give me great nen 
X ment; but you muſt tell me in what Situation I wy put, my- 
ſelf, in order to view. it. it 
Clem. This vou will know by ole 3 Ni 10 
Rays 8⁰ into, and come out of the Drop on that Part of 
which is next the Sun, and therefore, that the immerging ; 
may fall upon your Eye, your Face muſt be directed to the 
Shower, and, conſequently, your, Back to. the Sun, — 
Therefore, when you ſee the Fountain playing you. —— 
Way or other, till yeur Shadow points directiy to it, and 
vou will obſerye the curious Appearance, of the Bows. — — 
See, now the Fountain A 
Eupbraſ. It makes a natural, and. 1 Spower, indeed. 
— My Shadow directs me to the proper Pofirian ; —— And 
now I truly ſee all that I could wiſh for —— The { Colours of 
„ the Rainbow, very ſtrong and vivid — thoſe of the Water- 
" gall, languid and: faint - The Colours of each in an in- 
. verted Order. But what ſuprizes me moſt of all, Clans i 
that when ] know this artificial Shower is ſo near me, the Bows 
appeal, 
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appear; notwithſtanding that, as far of, and as large, a thdfe 


that we really fee 1 in the natural Spe bers of Rain. 5 
Clan. The eaſon of this i is, becauſe the 'Sky Ude toon 


rent Place of all Things that e we obſerve” i in the Air; there the : 
Moon appears' as well 2 the Stars, and theré the Hub appe ite | 


about the Moon, tho” formed in the thick Fog of the Atmo- 
ſphere, near the Eye. — 
mult be ſo, and) you ſee the two Bowis, that are not above 30 
Feet from you, 2507 in themſelves, very tall, tend to vaſt 


Dimenſions, and Diſtance in the Heabefis. 
Euphra of. I don' tknow that I « ever wan Eiberiment which 


afforded me greater Pleaſure, and, in its own Nature, ſo cu- 


rious and ſublime. — What a Grids Scenery of Nature is 


here dilplayed I Surely t the Doctrine of Colours i is bighly wolthy 


of, every Perſon's Contemplation. - 

Cleon. And yet, Wen we conſider that tho”thbſe variegated 
Beauties of Nature are the common Objects of Viſion, how 
ſew there are that underſtand the Reaſon of them, and how 


much fewer ſtill are any Ways anxious about i it; it muſt appear 


a wonderful Thing to every rational Man. Not only the 
Ladies, but Gentlemen love to {ce themſelves rendered conſpi- 


euous by arments and Habits of different Colours and Dyes ; 3 


but if thoſe Colours are deemed by great an Ornament to'the 


Perſon,” how much more will the Knowledge 'of the natural 


| Cauſes of them adorn and become the reaſonable Mind. 
3 this be neglected, the Peacock Has a much better Claim to 
: Pride, from 'the Decorations of Nature, than any of the hu- 

man Species, whoſe Colours are, at beſt; but mixt and im- 


perfect, when compared with the genuine and ſimple Colours, 
intenſely heightened in the Plumage'of that ſtately Bird, 
Euphroſ. 1 muſt confeſs, tho Thave nd Averfion tb mode- 


rate Gaiety and Dreſs, yet the RuBimile of the Colours T'wear 


give. me a Satisfaction and Pleaſure of a much higher Kind; 3 
for now, 1 not only put on a red, a yellow, or blue Ribbon, 


but they give me Occaſion, at the fam Time, to f̃eſſect on the 
Reaſon why they are duch, and thereby double my 'Pleafure' in 
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the Uſe of them. For I obſerved, while you were He wing 


me the Experiments of the Pciſen-i in the Ar Room, that what- 
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fracted Light. 
miſcouſly muſt appear white, which is the natural Colour of the 
Sun's Light, where all the different coloured Rays are uniform- 
ly blended together: On tlie other Hand, ſuch Bodies as 
- Imbibe all the Light, and reflect little or none, appear of a dark, 

or black Colour, if I may fo ſpeak, for in Strictneſs of Speech, 
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ever Objet was placed in the refrafted Beam of coloured Li gh | 
conſtantly of the Colour of thoſe Rays that fell upon 
it, becauſe thoſe Rays were alone reflected to the Eye; 3 and; 
 , therefore, in regard to any Colours in Objects by Reſſection or 
Refraction, I ain taught, by theſe Experiments, to underſtand, 
that they proceed only from ſuch or ſuch particular. Sort of 
Rays, as are reflected or refracted to the Eye. 


appea 


Oleon. You apprehend this Affair very ' happily ; 1 the Thins 
you mention comprehends near the whole Rationale of the Doc- 
trine of Colours, - - when Objects reflect or refract the Rays 


ſingly, they muſt neceſſarily appear of the Colour proper to thoſe 
' Rays; —— but ſome Sorts of Matter will reflect one Sort of 


Rays and refract another; and, therefore appear of one Colour 
by Reflection, and another by Refraction; thus, for Inſtance; 
Leaf- gold reflects the yellow-making Rays, and, therefore vx. 


Low is its common Colour, but it tranſmits the r and the 


blue Rays, and therefore appears of an azure Colour, by re- 
- Such Bodies as throw up all the Rays pro- 


Blackneſs i is the Abſence of all Colour, rather than a Colour it- 
ſelf: Laſtly, as two or more different coloured Rays are 
reflected and refracted from Bodies they will exhibit a compound 


or motley Colour, and thus all Variety of Colours in Bodies may 


be readily accounted for by the different Refrangibility and Re- 


flexibility of Light. — But I muſt recommend to your Pe- 


ruſal ſome eaſy Treatiſe on this Subject, which will farther 8 


large your Ideas and Notion of the Doctrine of Light and 
lours; * (he. principal « which is Sir Iſaac Newton' 9 Treatiſe of 


- The Reader may a pleaſe to  peraſe our Tnſfitutions of Dior- 


TRICS, Eſpecially the popular Part; alſo Chap. VII. on the Subject of 


And farther, for Illuffration of the 


B Colours, p. 140. 


regoing Doctrine of the Rain- bow, we have added a Copper - plate 
(Numb. XL VI.) to render viſible to the Eye the Manner in which 
the * of Light enters the Drop, is reflected in it, and e 
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Eupbreſ. Well; 1 have pretty well tired” you for this Time; 9 


on [ ſhall peruſe that great Author's Book, and ſhall not be a little 
1d; proud if there/be any Thing in his Writings that I can pre- 
or tend to underſtand. — Pray, Cbonicus, what i is to * the | 
id, Subject of our next philoſophical Conference? = 
of Cleons © By the preſent Experiments and Diſcourſe, I 1585 en- 


deavoured to prepare you for underſtanding the Doctrine and Ra- 
tonale of Teleſcopes, the different Forms, Conſtruction, and 
Uſes of which I ſhall diſcourſe of to you as Opportunity will 
permit, and which,, I make no Pon will | 55 ny of 
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DIALOGUE Vi. 


0n the Original of TELESCOPES 3 ; and their _ 
Nature, KIxps, and Usxs lated. 


5 ; bet Bupbroſne. - ; 
ELL, Cleonicus, here is an illuftrious Appearance of vari- 
ous Kinds of Inſtruments, moſt certainly; pray, r 

; all of that Kind you call Teleſcopes ? | 

: Cleon, They are, my Euphroſine, but of different Kinds and 

1 Forms. 

7 Eupbroſ. Pray, what is avopiith imported by the Word 

4 Teleſcope | for J obſerve it is a general Name for Inftruments of 


: many different Sorts. © _ 

q chen. The Word Teleſcope is of Get Original and ſigni- 

: hes an Inſtrument intended to perfect the Sight, that is to ſay, to 

f improve and perfect the Sight of any Object, which. the Eye 
alone is not fitted to diſcern ; theſe I have obſerved to be ſuch _< 

: as are exceeding ſmall, and others which are very remote; for 


the Limits of natural Viſion, are, on one Hand, the Diſtance 


of about ſix or ſeven Inches from the Eye ; and, on the other, 


from it, in ; the Two W for ſhewing the Colour of each 
Bow, reſpectively; and which, we ſuppoſe, can need no other Ex- 
Planation than bare * 
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an, Angle of about one Minute of a Degree, unleſs diſtant Ob- 

Jjects are ſeen under an Angle greater than that, they cannot be 
diſt: ly viewed by the Eye; ; and tho' the Word Teleſcope i is 

nera 2, and comprehend 5 all. Glaſſes that tend to im prove . 
ſion, yet Cuſtom 8 reſtcaine: it to mean | that _ particular $ 

only, \whieh relates to diſtant bjects; ſo that, by a a TEL Es. 

' COPE 17 is uſually bgnified a En I Inſtrument that 'perfects the View 


| ep tant Objects. re O97 OV: 935-889 
| 1 . 1s the] Inyention of of Teleſcopes of anticnt or modem 
F : c de EM; we 
Wai It is certain that it is not of very antient Date; the fa- A 
| xl mous Roger Bacon, before the Year 1 300, was the firſt that we 7a 
I find making any particular Mention of Inſtruments for magnifi- in 


| ing [mall Objects, or making very remote Objects appear plainly Ver 

| tothe View; andit is worth while for you to be acquainted with 
ſome of his Expreſſions, to this Purpoſe, which are as follow, 
for thus Lenſes and Speculums may 2 figured, that one Objett Du 


'S may be pulfiplied, into many, thut theſe, which ore Poſted at a Ea 
; great ance. be made to appear very near; - that thiſe tcl 
which are ve ſnall u may bb made to appear very large, andthoſe which an bre 
obſcure to appear very p lain; - and we can make Stars to appear Me 
where toe will, - One . think, from ſuch kind of Ex- OW 
preſſions as theſe, and. other Tracts which he. wrote upon the boo! 


Subject of Viſion, that this Author muſt have been well ac- 
quainted with the Nature, Conſtruction, and Uſe of Teleſ- mig 
copes, and all the Glaſſes which compoſe them. But our mo- cal 
dern · Critics in Optics, deny him not only the Invention, but 
even the Knowledge of any ſuch Coofirajon as we at pre- 
tent call Teleſcopes. 

Eupbroſ. I cannot ſay. but I ſhould at once have concluded. 
8 that Reger Bacon, by his Manaer of ſpeaking, had been an ex- 
f cellent Optician; but if he was not, can 755 tell me, Clemicus 
4 | who was the Author of ſo uſeful an Invention? 

5 Clean. I do not wonder to find you ſo very ef in en- 
| | :quiring after the Inventor of fo excellent an Inſtrument. 
$ The great HuGEnvs, ſays, That in his Opinion, the Wit and In- Ace 
| duſtry of Man has not produced any Thing fo noble, and ſo worthy 
3 of his Faculties as this Sort of Knowledge, (viz. of the Teleſcope); 


| inſomuch, that if any pm nh 124 won been ras 2 and oy 
"fe go 
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ſgacious as fo invent this Inſlrument from 1 the e of Nature i 
and Geometry 5 for my F art, 1 ſhould have thaught his Abilities were 


mire than oe 3 but the Caſe is fo far from this, that the moſt learn- 
len have not yet been able ſufficiently to explain the Reaſon of the 
Effetts. of tl 4 caſual Invention. — This Author further adds, 
that thougl the Invention of 'this Inſtrument was certainly ca- 
ſual, yet James Martius, a Dutchman, is ſuppoſed to be the firſt: 
lmentor;, but, ſaid he, to my certain Knowledge, Teleſcopes 4 


were made before his Time, VIZ, About the Year 1609, at? 


Middleburg, in Zealand, either by * John Lipperſheim, or Zachary 
farſen 3 ; notwithſtanding this, it is certain, that Baptiſtia Porta, 
in his Book of natural Magic, ſeveral Vears before, had deli- 
vered ſome Sketches of the Art of making Teleſcopes, but what 
he had done in that Way was merely accidental; and not the Ef- 
fect of any Skill in Dioptrics, — After the Fame of the 
Dutch Teleſcopes began to ſpread Abroad, it ſoon reached the 


Far of the famous Galileo, who being a conſiderable Mathema- 


tician, ſet. about improving, the rude Forms of the firſt Inven- 
tors, and ſoon made them in that Perfection that he, the firſt of 
Men, diſcovered the SATELLITES of JUPITER by One of his 
own making, and after that Time they became common, and 
ſoon made their Way into every! Corner of the learned World. 
Euphrof.. By the. Accounts you have now given, whoever: 
might, at firſt, caſually hit upon the Conſtruction of what you 


call Teleſcopes, yet it appears, that Galiles was the firſt who 


improved it into any of the Forms now in uſe. . Pray, have you 
any Teleſcopes, of the original Conſtruction, by this e. 
Halian? Ty 

Cleon. We have one of the 0 he firſt el a It is 


the moſt ſimple, as well as the moſt dittinct of all others. 


and, to this Day, is called Galileo s Teleſcope ; of which 1 


ſhall, by and N. give you a more particular Account of its ſe- 


veral Parts: But as this i is ſuch an intereſting : and curious 
Point, I cannot but think you will be pleaſed, if I give you an 
Account, in his own Words, of his Improvement of this Inven- 
tion, which he e his Book ned, Nuncius Sidereus, 


4 Thang are two legs Prints 4 t two e of the Tele- 


ſcope, from the Paintings of Bzxckman, in which their Names are 


SACHARIAG Jansex, and Hans L1ppERHEY. 
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in March, 1710, as follows: « Near t ten Months at a 


it-was reported, that a certain Dutchman had made genf | 
through which many diſtant Objects appeared diſtinct as if they 


were near; ſeveral Experiments were reported of this "wonder- 


ful Effect, which ſome believed, and others denied; 5 but having 
had it confirmed to me a ſew Days after, by a Letter from the 


noble James Badovere at Paris, I applied myſelf to to conſi der the 


Reaſon of it; "and by what Means T might contfive #like In- 


ſtrument, which J attained to, ſoon after, by the DoQtine of 


Refractions; and, firſt, I prepared a leaden Tube, in whoſe 


Extremitics I fitted two Spectacle- glaſſes, both of them plain 


on one Side, and on the otlier Side one of them ſpherically Con- 


vex, and the other Concave. Then, applying my Eye to the 
Concave, I faw Objects appear pretty large, and pretty near 
me; they appeared three Times nearer, and nine Times larger, 
in Surface, than to the naked Eye: And ſoon after, I made a- 
nother, which repreſented Objects above ſixty Times larger; 
and, at laſt, having ſpared no Labour nor Expence, J made an 
Inſtrument ſo mw 5 as to ſhew Things almoſt a ' thouſand 
Times $6,094 and above thirty Times nearer, than'to the naked 
ws.” | And in another Part of his Writings, he tells us, 
that He was at Venice when he heard of the Effects of 
Prince Maurice's Inſtrument, but nothing of its Conſtruction; 
that the firſt Night after. he returned to Padua he ſolyed the 
Problem, and made his Inſtrument the next Day; and, ſoon 
after, preſentel it to the Doge at Venice, who, to do him Ho- 
nour for his grand Invention, gave him the ducal Letters, which 
ſettled him, fad Life, in his Lectureſhip at Padua, and doubled 
his Salaty, which then became treble of what any of his. Prede- 
ceſſors had enjoyed before,” 

Euphroſ. ' I do not wonder to find that this celebrated Man 
met with ſuch Honours and Preferments, from that great Pa · 
tron of Learning, for bis perfecting and reducing to Practice 
ſo excellent a Diſcovery : But I long to be informied of 
the Form and Structure of his Teleſcope. 

Cleon, It will be neceſſary 1 to begin with that; ; Tince, as I in- 
formed you before, it is the moſt ſimple Structure of this Kind 
of Inſtrument : But, that'you may be apprized of the 


Rationale of a Teleſcope in general, it muſt be conſidered, = 
e 


/ 
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under which diſtant Objects appear; ſo that by that Means they 
might be rendered more. perfectly viſible, or diſtinct to the Eye. 
nis is done by forming the Image of a diſtant Object 
in the Focus of an optic Glaſs, — and then by vie w- 
ing that Image by another linge Glaſs, or e of a ort 1 
cal Diſtance. | 
Eupbroſ. You will be, a | lietle more canieging; in explaining 
this Matter, before I can readily apprehend you. | 
Cleon.  Tintend,1ſo to be; for neither you, nor any one can 
be ſuppoſed to underſtand. the Effect of a Teleſcope in a Word 
or tw = Therefore, you will recollect that in the 
Focus of any Convex Lens (from the Experiments I former- 
ly ſhewed you) the Image of every Object is formed. 
and that that Image ſubtends the ſame Angle at the Center of 
the Glaſs, as the Object itſelf does; that is to ſay, in other 
Words, the Object and its Image are both ſeen under the ſame, 
or equal Angles, by the Eye placed at the Center of the Glaſs. 
- In the next place, you are to obſerve, that as the Image 
of an Object i is in every reſpect an exact Picture, or Repreſen- 
tative of that Object, it will follow, that the ſame Idea is formed 
7 in the Mind, of the Nature, Form, Magnitude, Colour, &c. 
of the Object, whether the Eye at the Center of the Glaſs views 
the Object itſelf, or the Image thereof in its Focus. ——'Far- 
ther, you will remember, that any Object, placed in the Focus 
of a Glaſs, will appear very diſtinctly through it, as the Rays 
proceeding from the Object to the Glaſs are, by Refraction thro? 
it, rendered parallel to the Eye, which is a neceſſary Condition 
for diſtinct Viſion. = Therefore, if an optic Lens of the 


n 
d 
! 


' the Image before mentioned, you will eaſily underſtand, that 
then that Image will appear diſtinctly; and, conſequently, the 
Object itſelf will be thereby ſhewn diſtinct in all its Parts; and 
ſo much the more ſo, as the Diferences between the focal Di- 
ſtance of the two Lenſes is greater, within a limited Degree. 
And therefore, laſtly, as the ſame Image is nearer to one Lens 
than the other, it will of Courſe ſubrend a larger Angle at. the 

_ neareſt Lens, and therefore will, through it, be ſeen larger 


than through the. other; and conſequently the Image, and, of 
KY: 8 Coufſe, 


the Deſign of ſuch an Inſtrument is to inlatge the optic Angle, 


_ Convex Form, and of aſhort focal Diſtance, be applied to view 
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Coutſe, the Object wilt be thereby magnified in Proportion. 
Therefore the common Rule for eſtimating the magnifying Power 
. of Teleſcopes conſtructed with two Lenſes, is 'the Ratio of thir 
Uncal Diftanceereſpetioch, tw ST re nn 
Euphroſ. have a better Notion than J had of the Uſe and 
magnifying Power of a Teleſcope ; but I am perſuaded, if you 
could exemplify what you have ſaid by an Experiment, it would 
ſtill render the Nature of that Inſtrument more eaſy to be con- 
ceived. os. I GI os”, a ng 
.- Gon. That I can eaſily do, in the following Manner. 
Here is a Teleſcope with two Lenſes, that which is in the great 
End is called the Object Lens, as being next the Object when 
we view it; the other is called the Eye-glaſs, as being within a 
- ſmall Diſtance of the End to which the Eye is applied in uſing 
the Teleſcope : —— The Object Lens I take out of the Tele- 
ſcope, and fix it in a Scioptric Ball and Socket, placed firmly over 
, Hole in the Window-ſhut, made for that Purpoſe, and then 
putting the Window- ſhutters together, the Room is made Dark, 
and you ſee nothing but what comes thro” the Glaſs by Rays of 
Light from without. A large, moveable Paper ſcreen, up- 
on a Stand, is provided, and which I now place at the focal 
Diſtance of the Glaſs from the Window, which is in this Glaſs 
but 3 Feet; — Upon this Screen you obſerve, there is inſtantly 
formed a beautiful Landſkip of all the diſtant Scenes of natural 
Odjects without. JJ SEMI TT 
 'Eupbrof., Indeed, I do; and a finer Picture was ſurely never 
| ſeen. What wondrous Painting is this!] fee 
the diſtant Fields and Meadows, with the meandrous Windings 
of the River ! = [ view every Fhing in Motion, the People 
walking, the Cattle grazing, and the Ships ſailing in the Ni- 
| 25 M e EL er. 
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“ The Experiment of the SciopTRIc BALL and Glaſſes in the Cant- 
ra Obſcura, is one of the moſt delightful in Optics, and thoſe who 
have ſeen it, will readily underſtand all that is here ſaid concerning 
the Nature and Effects of a Teleſcope: They who have not ſeen it, 
have it in their Power to purchaſe the Inſtrument at a ſmall Price, 
and to try the Experiments without any Trouble ; but they who 
have not Curioſity enough to do this, are deſervedly excluded from 


participating in thoſe Pleaſures which are the moſt exquiſite that Na- 
ture affords, and place us at the greateſt Diſtancy from the Brate- 


Creation. 


in one Part of the Screen there is a 
an Inch in Diameter, upon which any Part of the Picture may 
be throw at Pleaſure: — On the other Side of the Screen 
is made to ſlide over the Hole, a ſmall Cell, 


and LA DVS Purvogso ray. 213 


ver. The Objedts' all tichly-variegated with their natu- 
ral Tints and Colours, — 
with a natural Relievo by Light and Shade I do not 
know that I was ever ſo delighted with a View of Nature at 


the Buildings all in Perſpective, 


large, as 1 am with this Picture of it in Miniature 
and, upon the Whole, I cannot but obſerve how infinitely the 
beauteous Paintings from Nature's Pencil exceed the Imita- 
tions of thoſe who Copy her; and when I hear of thoſe in- 


credible Sums of Money that have been given for ſuch: inferior 


Performances, and at ho-. ſmall a Price thoſe Glaſſes are pur- 
chaſed which preſent us with the inimitable Original, I am 


quite at a Loſs to e pes at POWs” neee 870 of 
: Things.” | 2G b | et Ent 


Cleon, Moſt Things of this dds you o will alwayaifind very 


difficult to account for; and in all Subjects of this Nature which 
depend on the Fancy, Humour, or Caprice of Mankind, you 
will generally obſerve a very great Diſproportion betwixt the 
real Worth, or intrinſic: Value of the T hing, and the Price that 


But to return to the Subject You obſerve, 
z/ round Hole, of about half 


is paid for it. 


| or Tube of 
Wood, containing a Convex Lens whoſe focal Diſtance is one 
Inch and a Half, that alſo'is the Diſtance of the Glaſs from the 


Hole; the Diſtance of the ſaid Glaſs from the other End of the - 
Tube is about half an Inch, to which End, if the Eye be appli- 
ed, it will, by. Means of that Glaſs, view thoſe Parts of the 


Picture which fall upon the Hole in the Screen, and percewe 


them very diſtinctly; and, in viewing theſe, jy view the Ob- 


- You may, by 


jects, of Courſe, to which they belong. — 


placing yourſelf * the ME try the Experiment i imme- 
diately. en 


Euphroſ. I ow perſeAy well the Thing you mentions. 
I fee the Man walking by: the River-ſide : ——— I can * 


diſtinguiſh the Colour of his Cloaths, his various Motions, and, 
what is very ſürprizing, * ſeems extremely near, and walks 
with his Heels upwards.- 


the fan ame 1 n other Ob- 
02 Jets, 


F 
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- jets, when I move the Sereem to bring them wpan. the Hol, 
as you have directed me. 2 95 

Clion. Vour ſeeing the Object 1 ot . is 
ry Conſequence, of your viewing it in its Picture; for 
the whole Landſcape is in an inverted Poſition, as Jou ſee; 
- and therefore every Part, when viewed by the Glaſs, muſt @p- 
- pear in the Poſition it really has, viz. upſidedown; +. 
Euphroſ. This I plainly perceive muſt be the Gala; and! 
farther ſuppoſe, that the Reaſon why it appears ſo very near is, 
- alſo, becaule 1 its N * which I view ity. is o dear to 
the Glaſs. . 
Uleon. That is the true Ane which you — — 
and the Image at that Diſtance from the Glaſs, ſubtending a 
much larger Angle, occaſions your ſeeing every Part much 
more diſtinctly, than it could appear if viewed by the Eye at 
the Diſtance of the Glaſs in the Window ; that is to ſay, it will 
appear as much larger, and more diſtinct in the former Caſe, 
- than in the latter, as the Glaſs. is there in Proportion nearer; 
- for Inſtance, the Diſtance of the Eye-glaſs is but one Inch and 
2 Half from the Image, but the Diſtance of the Object- glaſs in 
the Window ſhut in 36 Inches. Theſe two Diſtances are to 
each other as 1 to 24, and therefore the Image appears under 
an Angle 24 Times as large when viewed thro' the Eye-glaſs, 

_ © as it does when viewed at the Diſtance of the Object - glaſs; and 
therefore it appears very plainly, from hence, that the Object 
will be ſeen under an Angle, when viewed in its Image, 24 
Times larger than it appears to the naked Eye, or juſt ſo large 

as it would appear at one * * * the 8 evi it is * 
the Window. 5 
Euphroſ. Then, if 1 kent you. eightl9yia an | Object | 
the Diſtance-of 24 Rods, Furlongs, or Miles, will appear as 
plain in its Image, by Means of theſe two Glaſſes, as it would 
do to the naked 1 at the Diſtance of one Rod, F prog 
—Mitleo" 4: >w77 7c 
Cleon. Thati is the very Caſe: And n hon you will in- 
fer, that the Object is not improperly ſaid to be magniſied 24 | 
Times. Now, from all that we have here done in this Fic 
- darkened Room, the Reaſon will appgar, why thoſe Glaſſes are the 


put together at each End of a long Tube to render them uſeful in fo 
| the 


1 


\ 
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ole, the Pond of a "Teleſcope, ' viz; becauſe the Space in which the 
lmage of Objects are formed ought to be quite dark, or rather 3 
n is to have no other. Light than that which enters the Glaſs and 


forms the Image of the Object. This will appear by an 


ee ; Experiment; for if I open the other Window-ſhurters (letting 
W- that only remain ſhut which holds the Glaſs) then, becauſe the 
4 broad Day - light falls on the Screen, the Images of the Land- 
1 ſcape, which before were viewed ſtrong and diſtin; are now, 5 
is, by this Profuſion of foreign Light, rendered faint, confuſed, 


and ſcarcely viſible ; and when you apply your Eye to the Glaſs, 
25 before, behind the Screen, you ſcarcely prrocive: the Oo; 
for the dazling Light which now overwhelms it. | 

Euphroſs Well, let me try this Experiment. 1 no 
ſooner apply my Eys to the Glaſs than I perceive the Truth of. 
what you fay : ——— The Object is loſt, in the Glate of Light, 
ſo far, that it can ſcarcely be faid to appear. lam hereby, 
thoroughly convinced how neceſſary it is to exclude, from the 
Place where the Images of Objects are formed, all Light, but 
that which proceeds from the Object itſelf, in order toſhew it, 
diſtinctly. But one Thing occurs which ſuggeſts the fol · E. 
lowing Query: Pray, if the Hole in the Screen was larger, could 
| not ſee more of an Object, or more Objects than one, with 
equal Diſtinctneſs? For I think the View is very much confined 
by ſo ſmall a Hole. 

Cleon. Not with the ſame Eye gal my Eapbroßne; 5 for „ 
by Reaſon and Experiments, Opticians are taught to make the 
Diameter of the Hole about 2 of that of the Eye-glaſs, i in order 
that the Image may appear diſtinct. This Hole is generally 
called the Field of View ; and therefore if the Field be enlarged, 
the Diameter of the Eye-glaſs muſt be enlarged likewiſe, and 
alſo its focal Diſtance, of Courſe ; for if you enlarge the Dia- 
meter, or Aperture of the Glaſs itſelf, you may ſoon exeeed 
the Limit for diſtin Viſion, ſince every Glaſs has a limited A- 
perture as well in Teleſcopes as in ee, as I have before 
obſerved to Wil. 

Eupbroſ. If this be the Cake, hire gain by 2 a larger 
Field of View, we loſe in the Power of magnifying ; for ſince 
the focal Diſtance of the Eye- glaſs muſt be larger, it will not be 


lo often contained in that of the ObjeQ-glaſs, and conſequently 
the 


whole AE — ae in — * Inſtance, 
if the focal Diſtance of the Ohject-glaſs be 6 Feet; or 72 In- 
l 5 ces, and that of pals 3. Inches, each — 8 double, 


# FITS; 


_ ö bean fal eben that Hole ow — on l N 
lyn no more of the Object can be ſeen: And if the Aperture of 
tlie Object. glaſs be made twice a$ large alſo, then there will be 
the ſame Degree of Light, or Brightnels i in -the Object. — 
But one Thing you would obſerve in that Cafe, viz, that the 
Object appears more diſtinctiy in all its Parts, for a very ſmall. 
8 Image will not appear ſo diſtinctly as a large One, under the 
ſattie Angle, and with the ſame Degree of Light; and therefore, 

the Power of magnifying, by Means of Object: glaſſes of a larger 

focal Diſtänce; may be encreaſed with ſuffcient Degrees of 
Brightneſs and Diſtinctneſs of Viſion. Thus, for Experiment 

Sake, T'will take that Glaſs from the Window ſhuts and place 

another in its Room of double its focal Diſtance, DIS. - 72 In- 

ches; then remove the Screen to the ſame Diſtance from the 

Window, where now you ſee the Landſcape greatly enlarged, 

twice as much in Length and Breadth, and therefore 4 Times 

as large in Surface as before; and as the Diameter of the A- 

perture of this Object-glaſs is twice as much as that of the 

former, there will be ſame Quantity of Light in the Pickure; ſo 
that each Image is now equally. bright as before: Then 
Fapply a Glaſs of 3 Inch focal Diſtance behind, ck will ſhew 
the Object under the ſame Angle as before, the Hole in the 
Screen being now twice as large. Go, and apply your 
Eye to the Tube, my Euphroſyne, and tell me how it appears. 
Eupbhroſ. I will. By what you have ſaid, Things ought 


to appear nearly the ſame as before. — But the Scene OT 
y | . every 
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very Way mare grand; and I cannot help thinking that the © | 
Objects ſeverally ae not _ more e but alſo lager at 5 


de fame Time. 
Con. Your n are i juſt, except the laſt ; the 
Objects are not in Reality magnified : This is a Deception of 


tie Fancy 3 | for. W e always imagine that mie more illaſtrious any | 


I— <4 oo. 


Thing appears, the larger it muſt be at the ſame Time. 

That the View of every, Part is more perfect, I will allow; for 
phich Reaſon I ſhall ſhew you, by another Experiment, that 
de magnifying Power of the Eye - glaſs may be increaſed, by 
changing that which is a new One of 3 Inches focal Diſtance, | 
and ſubſtituting another in its Stead af 2 Inches * i 
This is done: Take a View as before. 


Eupbroſ. Ido; and cannat-but lay, the Objedts appear ſufs 55 
kciently diſtin; though-. maghified much mote than before: 12 


—— But they. appear not altogether ſo lightſome, ot bright. 
Cleon, They are magnified. now in Proportion as 2 to 72, of 


10 36; and therefore the Power of magnifying now exceeds : 
But, whereas you ſeem | 


that in Proportion as, 36 to 24.— 
to think the Objects are now not bright enough, I muſt obſerve 
o you, that there is really more Light upon the Picture than is 
llowed of by the Laws of Optics or diſtinct Viſion; for the A. 
perture of the Object: glaſs is now twice as large as befbre; 


whereas it ought to exceed, the Aperture of the former Object 


glaſs, but in the ſame Proportion as the focal Diſtanes of the pre- 
ſent Eye- glaſs exceeds that before uſed: That is to fay, in the 
Ratio 3 to 1 4, or as 4 tog. Conſequently; it will appear; from all 
that has been ſaid, that tho' thete be an Iricreaſe in the Power of 
magnifying ind refracting Feleſcopes; yet in equal Degrees of 
Diſtinctneſs, a leſs Proportion of the Apertures in the Object - 
gaſs, or of Light in the Picture; will be neceſſary ;: and thus we 
may proceed till, at Length, the Degree of Brightneſs will be- 


come ſo far dimüniſhed as to vender the Telefcope: but of e 


little Uſe in viewing terreſtrial Objects, -- whoſe Light, when 

they become magiũfird to a great Degree, will be found too 
litle to ſhew them ſuſfictently plain, with thoſe Apertures of 
Object glaſſes which: are neceſſuty fur diſtinct Viſion. ——— 
Having now explained at large; by theſe Expeiiments, the Na- 


ture of a refracting Teleſcope, and ſhewn that it is nothing more 
Vol. II. Fer „ am 
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than a Sort of portable Camera Obſeara i in. Minua ure, Ten 155 
defer what I have further to ſay, in Relation to che g 

rent Kinds and Conſtructions of this nee wy other O 
ben. e 
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On the various ran of refrafh, 
TELESCOPES. 


| | Eaplaes. © 1-1 
7 OUR Hf Leſſon on the Nature and Rationale of refrafi 
Teleſcopes, illuſtrated by Experiments of the CamiraOk 
ſcura, gave me no ſmall Delight, as I am well ſatisfied Teould 
have, by noother Means, acquired ſo good a Notion'of-this en. 
tertaing Inſtrument ; — J ſee-you have here many differem 
Sorts and Sizes upon the Table: I ſuppoſe, Cleonicus, they are 
the various Forms in which ES TERROR are „ = 
Clean. They a are ſo, my Bre and, that you — iy 
have a more diftin& Idea of them, I ſhall enumerate: them ac- 
cording'ts the different Names 2 ern reſulting owe te 
different Structure and Uſes. 5 
I. The leaſt Size of all is called an 8 Gras, from its 
being principally uſed in the Opera, and Play- houſes. 
II. The PrRSECTIVE GLaAss, which is only the former 
_ Glaſs leſs i in Diameter, but of a greater Length, and fitted for 
the Pocket: This is alſo, by ppg called Gallios BY 
cope. l 
III. The * Triascven, ſo called, as being er E 
appropriated to celeſtial Obſervations. 5 5 
IV. The common T'eLESCOPR, r bor viewing Tank 
Objects. | 
V. Sea W conſtruded for « viewing Oden aha 


moſt conveniently. _ I Ws : eh 
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There are, beſide theſe, other Conſtructions of this Inſtru- | 
ment, which are called, Helioſcopes, Polemoſeopes,” &e, 

Euphroſ. I ſuppoſe the firſt that you mentioned, and called 

an Opera-glaſs, is this very ſhort one, with a broad Glaſs at the 
End; it ſeems very fit for the Purpoſes 3 as it Ay be 
enſily held in the Hand and applied to the Eye. 

Clon. Ves, my Euphrefyne, that is the firſt "EF of ape 
tive Glaſs, and conſiſts only of two Lenſes, one of which is the 
broad Glaſs you ſpeak of at the End, called the Object-glaſs, 
and is a Plano-convex ; the Glaſs at the other End is a Plano- 
concave, and is to be drawn out, or in, by Means of the ſliding 
part, or Drawer; by this Means, the two Gladſes are * 
to a proper Diſtance for viewing Objects. 

Euphroſ. What are the ae Properties of this Sort of 
Teleſcope£. 4 

Clon.... Firſt, the Gene ui is placed ibis this focal | 
Diſtance of the ObjeR-glaſs, by juſt ſo much as is equal to its 
own focal Diſtance ;' and when they are in this Poſition, the 
Rays, proceeding from the Object, will, by Refraction thro® 
this Inſtrument, - be made to fall parallel to the Eye, and thereby 
a diſtinct Image will be formed on the optic Nerve, which is 
neceſſary for perfect Viſion. Secondly, the Object glaſs ; 
atthe End has generally a very large Aperture, to give ſufficient - 
Light for viewing the Object, eſpecially as it is chiefly uſed by 
Candle-light : But for ſtrong Day-light, and viewing Objects 
enlightened by the Sun, the Aperture at the Object End ought not 
to be ſo large, as the Object, in ſuch Caſes, is liable to be very 
much coloured and leſs diſtinct. Thirdly, the Aperture 
ol the Concave, next the Eye, is, or ought to be, MI ſmall, 
112. but a little bigger than the Pupil of the Eye. Fourth- 
ly, as the Eye-glaſs is placed within the Focus of the Object- 
glass, the Length is leſs, for the ſame Power of magnifying, 
than in any other Teleſcope. . Fifthly, as there are but 
two Glaſſes in this Conſtruction, and each of them of the beſt 
Form, it renders Viſion in this Inſtrument moſt perfect; for 
that is always more -ſo in Proportion, as the Number of Glaſſes 
are leſs, becauſe, by Refraction at every Glaſs, ſome Irregula- 
nties are produced which diſturb the * or render the Image 
leſs * 


F f N uphroſe 
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Eupbraſ. When I Ibok through this Gn I. can ccc 


| ſtances, ——- Thus the Object lens, here uſed; is 3 Inches fo- 


Imagine it magnifies, at all, 
Clean. That is the Caſe with moſt People aden they rt uſo 


theſe Inſtruments, they often ſay as you do z nay, ſome of them 


will affirm, that they can ſee better without the Glaſs than with 
it: But theſe are all Miftakes, or Deceptions of Viſton; for 
theſe Glaſſes; all of them, magnify Objefts 3 or 4 Fimes, and 
there is no Form of the Eye but what may be aſſiſted by its Uſe, 
when it is properly applied. The Proportion of magni- 

fying is here the ſame as of the two Lenſes I uſed in the dark 
Room; for whether the Eye-glaſs be Concave, or Convex, it 
makes no Alteration in that Reſpect; for the Power of mayhi- 
fying by any two Lenſes wilt be proportioned to their focal Di- 


LH 


; focal Biftancs : Therefore this Opera-glaſs selbe in Pro 


rtion as three to one, or three Times. 

Euphroſ. ] muſt not pretend to contradict you; but, tedth, 
Objects do not appear to be ſo much magnified to me. Pray, 
Cleanicus, have you no Method Wu en you can ſatisfy me of 
the Truth of this by n ? — Tonen urged my 


being fo troubleſome. 
Clim. It always gives me the NOIR Pleaſiire 66 ſatis} the | 


ſerupleous Curioſity of Ladies and Gentlemen in this Reſpect: 
And the Method I take to convince them in general is, that 


which I have here provided for you ; for 1 foreſaw you would 


make this Objection. ——— You fee here, a Piece of white 


Paper, 08 9 long, and the Inches defined by two black 


Lines, — 
for you to view it through the Glaſs, and when you ſee 


- I tick it up on the oppoſite Side of the Room, 


the Paper diſtinctly in the Glaſs, open the other Eye and view it 


the Paper through it. 


by that, without the Glaſs, and you will obſerve; that one Inch 


of the Paper, ſeen through the Glaſs, will appear juſt as long 
ds the whole Length of the Paper appears o the W 


8 
Eupbreſ. Let me try this Expetiment forthwith; K is ſo 
very eaſy. I have CO the Gtafs, and can plainly ſee 
Now PII open my other Eye, and 
cke the Paper, —— and, upon my Word, wn f. 
prize, 


t 
ET 


6ßw! Sage EB. «PK. - at NL... — 


{ 


ally ſee one Inch of the Paper, through the Glaſs, juſt covers 
the whole Length of the Paper as viewed by the naked Eye, 
and, of Courſe, the whole Paper appears 3 Times larger with, 


than without the Glaſs, which 1 could not have believed if! 


had not tried the Experiment. I am, by this Inſtance, 
fully ſatisfied how much we are liable to be miſtaken, and to i 
form wrong Ideas. of Things, for Want of proper Methods to 
inform the Judg nent. As you have been ſo obliging as 
to make IN reſent of this curious pera-gtaſs, pleuſe to let 
me know if there are any Precautions to be given, for the Ute 
of it. 

| Chon. It will be neceffary to obſerve che following Viihiew- 


lars. Firſt, in adjuſting the Glaſſes, you draw dt the 


Tube to the black Circle which is drawn upon it, and then it is 
adjuſted for Obſekts at a moderate Diſtance. - — Secoridly, 
but if Objects are very near, the Tube muſt be drawn a little 
farther out, and, on the Contrary, not quite ſo far as the Cir- 
cle, for Objects at a great Diſtance; but you will never de per- | 
fect in the Uſe of this, or any other Teleſcope, till you can rea- 


dily adjuſt it by moving the Tube forward and backward, while 


you are actually viewing the Object through it, and top your 
Hand when you find the Object appear moſt perfect. 
Thirdly, when you have Occaſion to take the Glaſſes out to 
clean them, you will remember always, when you put them in 
again, to place the Object. glaſs with its Convex Part outward, 
and the Eye-glaſs with the Concave Part next the 5 42 then 
it will be always fit for Uſe. 4 

Euphrof. I am obliged to you for theſe laftiu&ignd,! 
But here is the other Glaſs you called Galileo's Tel: abe Þ pray, 
what are the Properties of that N N and how am I to 
n in its Uſe ? 

Chon, This is in nothing materially different from the other, but 


inits Length, and magnifying Power in Conſequence thereof ; for as 


the Object-glaſs here has a longer focal Diſtance in Compariſon 


of that of the Eye-glaſs, it will, of Courſe, have a greater 
Power of magnifying in Proportion. This, which I here 


preſent you with, is a proper Size for the Pocket, and will mag- 


nity ſufficiently for common Uſe, The Object glaſs is 12 in- 
ches 


. prize, I find the roads you mentibrr to be fact.. 1 Wy Þ 


* 
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ches Focus, and magnifies the Object about ten Times: But 
there will always be an Inconvenience attend the great Len gih 
of an Inſtrument of this Kind, viz. the Smallneſs of the F hy 
of View, which is here proportioned to the Area of the Pupil oh 
the Eye, and therefore, when it magnifies much, the Field of 
View "wil be but ſmall, and render i it more difficult to find the 
Object, and leſs pleaſant to view it: Were it not for 
this Impediment, no Teleſcope would ſhew diſtant Objects ſo 
perfectly as this, on Account of there being but two Glaſſes in 
the Conſtruction. But in Ca ſe the diſtant Objects be very 
ſmall, ſuch as the heavenly Bodies are in Appearance, then 
Galiled's Teleſcope is applied oftentimes to very good Purpoſe; 
for, with that, the Sun, the Moon, and the Planets will be 
magnified yery conſiderably in a Length of 18 Inches, or two 
Feet, even ſo far as to ſhew Jupiter and his four Moons, which 
cannot be done with other refracting Teleſcopes, of leſs. than 
twice that Length, but even in viewing the celeſtial Bodies, if 
we proceed to great Lengths in the Galilean Teleſcope, the Diffi- 
culty of finding the Object will fruſtrate our Deſigns, and oblige 
us to have Recourſe to the other Forms of Teleſcopes, next to 
be conſidered. 55 | 
Eupbreſ. 1 think the firſt of. 3 you call the al. 
. Teleſcope, as being deſigned for viewing the heavenly Bodies 
only? 
Cleon. Ves: that is the firſt nd; moſt ſimple Conſtruction 
of Teleſcopes compoſed of convex Lenſes only, of which there. 
are but two or three at molt. But, as in theſe Sort of Te- 
leſcopes there is a real Image formed of a diſtant Odject in the 
Focus of the firſt, or Obje&-glaſs, which Image is viewed by 
the Eye-glaſs in the Manner I ſhewed you in the darkened 
Room, it is. evident, that this Inſtrument ſhews all Objects in an 
inverted Poſition, and therefore not fit for common Uſe, as I 
then obſerved to you; but the heavenly Bodies being of a round, 
or circular Form, the Inverſion of ſuch a Fi igure is no Diſad- 
vantage to the View; and ſince the Appearance of an Object 
bes tho Glaſſes is mot perfect, and the Moons of Jupiter and 
Saturn require the moſt perfect Conſtruction to ſhew. them, 
this Teleſcope is preferable to all others on this Account, as the 
Field of View is large, and the Object found with ae 
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In this Teleſcope one ObjeRt-glaſs is fufficient, o* in ſome 
Reſpects, two may do better. - There is alſo, generally 
ſpeaking, but one Eye-glaſs ufed ; but it is certain, from the 
Laws of Optics, that two Glaſſes properly combined will ſhew 

the Image (and W e the E more perfectly than 
one alone.“ 

Eupbroſ. 1 remember you told me the mognithlaiy Power, 

by Means of theſe two Glaſſes, was in Proportion- of their fo- 
cal Diſtances : But one Thing I am not quite ſo clear 
in, is, the Reaſon. 9 the Images of Objects are inverted in the 
Focus of the Object-glaſs, and whether there be not _ Method 
to prevent that diſadvantageous Effect? | 
| Chon. The Reaſon why the Image of an Object is evchen 8 
by a Glaſs you will readily perceive, when you conſider, that 
every Point of the Image i is depicted by a Ray of Light com- 
ing from the Object in a right-lined Direction thro' the entre 
of the Glaſs; from whence it will follow, that thoſe Rays of 
Light which come from the upper Part of an Object muſt, af- 
ter paſſing thro? the Center of the Glaſs, go to the lower Part 
of the Screen, and there paint the Image of the upper Part of the 
Object. — On the other Hand, the Rays which come from 

the lower Part of the Object, after paſſing thro' the Center of 
the Glaſs, go to the upper Part of the Screen, 1 there form 
an Image of the inferior Parts of the Object: And, by 
the Laws of Refradtion, all other Rays which proceed from the 
ſame Points in the upper, or lower Parts of the Object, to any 
Part of the Lens, will be refracted to the ſame Points of the 
lower, or upper Part of the Image, and there unite with 
thoſe Rays which paſs through the Center of the Glaſs ; conſe- 
quently, the Image, by Means of the Rays croſſing each other 

in the Glaſs, muſt neceſſarily be formed in an inverted Poſition, | 
and which, you remember, was univerſally the Caſe in all Gage 
Lenſes you tried in the former Experiments. 

Euphroſ. I remember this to be fact in every Influicel tried, 
and, as it is a great Imperfection in the Teleſcope, could it not 
be removed by applying another Object. glaſs ? 

Chi _ no Means: . Number of Object wm will 

form 


* For the 1 of this phyſical Pr — in Optics, 
ſe my New Elements 3 p. 33» 34. : 
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1 in the ſame Manner, as one alone: — But thy 


Image will {till be inverted, and only leſſened in its Dimenſions; 
ſo that no Redreſs for this Evil can be had from thence, 
Yet-are we not deſtitute of a Remedy, which is found in the 


Conſtruction of the common Teleſcope, and is what I next 


propoſe to explain, after having propoſed to you one Thing 


more, which is, the Reaſon why the Conſtruction of the Tele- 


ſcope under Conſideration, is alſo ſometimes called the Night Te- 
Eſcope; for when the Aperture of the ObjeQ-glaſs is very large, 


and the Glaſs itſelf of a ſhort focal Diſtance, as 8 or 10 Inches 


only, then the Field of View will be very large, and by Night, 


at Sea, there will be Light enough in the Atmoſphere, and by 
Reflection from the falt Water, to enter through ſo large an 


Aperture as will be ſufficient to ſhew Objects, on the Surface of 
the Sea, at a conſiderable Diſtance; at leaſt, much better than 
they can be diſcerned by the naked Eye, and thereby ſuch a Te- 
leſeope becomes of general Uſe at 8 ea. But when the 
focal Diſtance of an Object - glaſs is ſhort, and fo large an Aper- 
ture uſed, it becomes neceſſary to uſe two Object-glaſſes, that 
the Errors of Refraction, ariſing from the Convex Figure, may 
be in ſome Meaſure corrected, and Viſion thereby rendered 
more diſtint. —— And in the largeſt Sort of Night Teleſcopes, 


where the Aperture is very large, no leſs than 3 COIN 


are neceſſary to form the Image, on that Account. 


EZuphroſ. Tis eaſy to obſerve in this, as in many other 


Caſes, that Neceſſity is the Mother of Invention; and had you 
not given me this Rational of it, I ſhould have thought you had 
jeſted with me, in talking about a Night Teleſcope, as it is well 


known, by Experiment, that every Teleſcope makes the Ob- 


je& appear leſs lightſome than it appears to the naked Eye, and 
therefore it ſhould ſeem a Contradiction to have a: Telefcope' for 
viewing apake Objects by Night. I ſuppoſe, the Tele- 
ſcopes I here ſee of. different Sizes are. © all Day Tajone' 5 the 
common Forms in Uſe?̃ 


leon. They are, my Euphraſmne ; 1 85 of Fun * gs 
Glaſſes than others, and all of them ſhew the Object uprights 
or inits natural Poſition © But the leaſt Number of Glaſſes, in 


any of them, is four. vou — here i is one at the 70 
© | ; | a EY Jes | 
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left End, ——= andin the Drawer next the Eye, you e 
this Tube with three Glaſſes is contained. 


Fipbreſ. So that in all the four-glaſs Teleſcopes I obſerve 5 
there are three Bye · glaſſes, and one Obſect- glaſs; but, prays | 


why are three placed next the Eye, Cltars 
. Chon; That you may have a clear Idea of this Matter you 
ue to conſider 


(r.) That the firſt Image is artnet in the e common F. rend 
of the Obje&-glaſs, "ht the firſt of the three Eye-glalſes ; 3 and | 


therefore, 4 


(2.) The Rays which provied from this Image to the firſt % 
Fye- -glaſs, afe, aftet RefraQtion through it, rendered parallel a- 


mong themſelves; and, conſequently, * if they fall upon 2 [7 
tond Glaſs, placed at a Diſtance behind it towards the Eye 
they will · be all eonverged to a Point in the Focus of that Ota 
and, for this Reaſon, 

(3.) Rays thus proceeding from every Point i in the firſt L. 
mage will, by Refraction through the two firſt Eye-glafles, 


from an Tmage at a proper F e which will be every Way ſimi- 5 


lar to the firſt Image. 199 7 1 


(.) Thè two firſt” Eye-glaſſes being placed at dbuble their | 


focal Diſtances from each other, will theh have the molt | 


per Poſition for producing the Effect; becauſe then the 105 
that proceed from contrary Sides, in the firſt Image, through 


the firſt Eye-glaſs, will be {6 reftacted as to croſs each other in 


its Focus, afid conſequently fall upon the ſecond Eye · glaſs i in, A 1 
Manner juſt contrary to that in which they proceed from the | 


firſt ; and therefore the Image formed by Refraction through thy 


ſecond, or middle Glaſs, wilt be in a contrary Poſition to 8 
firſt Image, and therefore i in the ſame Poſition with the Ob 


itſelf. Hence, 


(85.) An mage of the Objea being now formed upright, that 
Image is ſo viewed by the third Eye-glaſs, or that next the Eye, 
which, for that Reaſon, muſt be placed at its focal Diftance 
from it, that the Rays may proceed parallel to the Eye. 5 

(b.) The three Eye-glaſſes are all of them of one and the 
fame focal Diſtance, and therefore the Diſtance between each 
ol them will be the farpgs as you'ſee ens are 7 * this Tube. 
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nother Engagement, and will give you the Trouble to pro- 
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(7 ) Upon tha Account it is evident, that the ſecond Image 
is viewed under the ſame Angle by the third Eye- glaſs as the fir 
Image appears .under when viewed by the firſt Eye: glaſs y and 


therefore the Power of magnifying is the ſame with three Eye- 


glaſſes as it was with one in the aſtronomical Teleſcope... 


7 


(8.) In the Place where the ſecond Image i is formed is a Dia- 
| Tas or round Hole in a Piece of Wood, or Braſs, of a Size 


ſomewhat leſs than the Area of the. Eye- glaſſes, in order to ſhut 
out all the extraneous Rays, or to ſhew that Part of the * 


only which is ſufficiently perfect for View. 
9.) And where great Nicety is required, there is ao; a Dis 


phragm with a ſmall Hole, of a proper Size, to be placed i in 
the common Fe ocus between the firſt and ſecond Eye-glaſſes; 
and if the firſt Image were circumſcribed by a proper Aperture 
in another Diaphragm, it would tend to, render When through 


à Teleſcope ſtill more perfect. 


10.) And laſtly, the F ield- of View 1 in 1 3 of Tele- 


ſcope is the whole Area, or Aperture of the Diaphragm next 
the Eye, and therefore as much larger than what you have in 
the Galilean Teleſcope, as the ſaid Ader here is larger than 


the Pupil of the Eye. — And: ſuch is the Conſtruction and 
Rationale of the common refracting Teleſcope, which you, nor 
no one elſe could properly comprehend without actually in 


dhe ſeveral Parts of the Inſtruments themſelves, | 


©" Fuphroſ. I am thoroughly ſenſible of that; for 7510 is here a as 


with the Microſcopes, unleſs we ſee the Form and Poſition of | 


the ſeveral Parts ſeparately, it is impoſſible to have an adequate 


Idea of the joint Effet of the Whole, in the Structure of In- 


ſtruments. And, after all, I find that this refracting Te- 
leſcope does nothing more than the former, but /hew the Objef? 


_ wpright, which is certainly a very great Improyement upon 


the Galilean Teleſcope, in regard to the Amplification / of | the: 
But at preſent I muſt deſiſt, to attend a- 


13 333 DIA 
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= proper to alluſtraie * a Copper- plate, 1 the Sun · 
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 Bupbraſyne & 

[tn now ready to attend you, Cleonicus, in what you have 

further to ſay upon the Subject of refracting Teleſcopes. 
You have already deſcribed to me the four principal Forms, the, 
ft of which was one of four Glaſſes ; but I remember you laid, 
there were other Teleſcopes that had mote than four Glaſſes; FY 
pleaſe to let me N what Purpoſe the additional Glaſſes : and 
ferr” © 7 5 

Chon. In ſome there are five, „ in aki there are fix 
Glaſſes, which are principally intended to enlarge the Field of 
Fiew, and to render the Image more perfect towards the extreme | 
Parts : The Diſpoſition of the Glaſſes is different in many of 
them; but, in general, it is the ſame as what you ſee in this, s 
which I here put into your Hand: — And that you may 
ſee the Difference between this, and a four-glaſs Teleſcope of , 
the ſame Length, you have'now an Opportunity of viewing the 
Croſs, the Globe: or Ball, and the Dome of St, TWeT's, the Sun 
lying advantageouſly upon them. © | 


_ Zuphroſ. Fheſe Teleſcopes, I- ſee, 3 are "about three Feat 1 N 


Length, and [ Thall gladly experience their Difference. — 


Frams entering through Seipaie Balls i into a darkened Room, and 
refrated through the Object-glaſſes of Teleſcopes fixed in circular 
Frames, perpendicularly, on — Pieces of Wood ſcrewed on to the 
aid Balls; and at the other End of the ſaid Pieces of Wood are placed 
the Eye: glaſſes, at proper Diſtances from the Object- glaſſes, and from 
each other; by which it appears, that each Teleſcope produces the 
ſame Effect of refracting the Rays to proper Focuſes, and, at laſt, 

rendering them parallel to the Eye, by which diftin& Viſion is pro- 
duced. The firſt, or uppermoſt of theſe, repreſents the Glaſſes of 
the Galilean Teleſcope. The Second, the aſtronomical Tele- 
| The Third is the four-glaſs Teleſcope. The Fourth _ 
is the Night-Teleſcope. If the Glaſſes of any of theſs Teleſcopes 
Were to be thus placed in a darkened Room, the Beam of the Sun's 
right would * through them in the ſame Manner as here repre- 
ented. 
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F irſt, J will take the four-glaſs Teleſcope, ——- with this! 
ſee the alen Croſs, curiouſly wrought, and very large and di. 


ſtinct. 


- The Ball appears * er. as Well ag globu- 
and the Golden-gal- 

lery appears like what it is when we are upon it: E can eadly. 
diſtinguiſh Men and Women, their different Habits, Colour - 


their Cloths, ſome of them walking, and others leaning over 


the Palaſades. — The Dome appears to be a glorious Ratunds, 
and every other Part, in Proportion, exhibits an agreeable Spec- 

tacle. —— I will now take the Teleſcope with ſix Glaſſes, — 
and, in viewing the ſame Objects, I perceive a Difference in the 


Extent of the View, which is certainly here much larger and 
finer than before ; but, at the ſame Time, I do not think theſe- 


veral Parts appear ſo very diſtinct as in the former, ud, on 


that Account, I really do not know which of the two I ſhould | 


chuſe. 


Clean. You need give N no Trouble 3 that, my 
Euphroſyne ; 5 for I ſhall make you a Preſent of them both: 
T hey have each their peculiar Advantages, and you never will 
find any one Inſtrument in which the different Frede of 


various Forms can be all united. 
_ Euphroſ. I readily believe what you fay: But what are e thoſe 


long Teleſoopes in Mahogany, and coloured Wood ? —— Av. 


they not what you call Sea-Teleſcopes, Cleonicu: ? 


Clin, Yes, my Euphroſyne, they are, and uſed chielly by 


Maſters of Veſſels, and other Sea-faring People, for. as they 


are. all in one entire Length, they give them no Trouble, and re- 


e no Time in applying them to'uſe: This renders them 


more fit for, their Purpoſe, who oftentimes have not a Moment 
t6 ſpate, when their Uſe is required, for viewing a Ship, Head- 
land, Lights, Cc. at the firſt Appearance, Add to this, that 
Vellum, or Parchment Tubes, of which common Teleſcopes 
are made, will not bear the Action of a ſaline Atmoſphere, 

Which ſoon diſcolours them, deſtroys their Texture, and ren- 
ders them unfit for Uſe, unleſs they are taken very great. Care of g 


indeed, and kept in proper Caſes. 


Eupbr 2 But 1 ſee here a Teleſcope ſomewbat different : 
wor the . whom at the 8 the __—__— 


4 
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of which 1 perceive ; to be of n rom; een 
does that ſerve, Claauicuns | 
| Chon,, That Object- end of the. Lea-Teleſrope i is node inthe; 
Form of a Dye, on Account of its holding two Glaſles ; either 
of which may be immediately applied, as an Ohject-glaſa, by 
turning the Piece round in which they are contained, which is 
done in an Inſtant, by a proper Mechaniſm in that Part; by 
this Means you have, as it were, a double 'Feleſcape in one In- 
ſtrument; for the Glaſſes being of a different focal Diſtance; 
and the Braſs Tube being made to draw out at the Ohject-· end 


2s well as the Eye- end, the: Teleſcope may be lengthened, or 


ſhortened, at Pleaſure, according to the Object. glaſs that is 
uſed ren But when we conſider 35 that ſuch a Teleſeope be- 
comes, by this Conſtruction, ſo expenſive, as to; equal the 


Price of three very good ſingle Teleſeopes, at the ſame Time 


each of which may have a different Power of magnifying, it ap- 
pears to me to be a very prepoſterous and an injudicious Dun 
vance, and, as ſuch, deſerues no further Notice. 


Euphroſ. There is yet another Teleſcope which makes a con- 


ſiderable Appearance, concerning which you have not ſaid any 
Thing. Pray, is the internal Structure of this different from 


iy of the. former, as.I ke nothing different in its 1 570 


Form?; 
Chon. This is a patent Telefope, * different FOO 
m having a double Object- glaſs, one Convex and the other Con 


cave, placed contiguqus to each other in the ſame Cell: The 


ſpherical Figure of- which is different in each, and the Deſign 
of ſuch a Combination of Glaſſes is, that one may correct the 


Errors of the other, in regard to the colorific Refraction of 


Light; for whereas you have been taught by priſmatic Experi- 
ments, that Rays of Light have different Degrees of Refrangi- 
bility, and I have not long ſince obſerved to you, that this is 


one great Cauſe, of the ImperfeRion of refracting Teleſcopes 


with a ſingle Object. lens of a Convex Form, therefore this Con- 


cave is added. to correct this Aberration of Rays, and to ren 


der the Image of external Objects more perfect and uniform. 


Eupbroſ. And do thoſe two Glaſles N . bares 


in a moſt ſenſible Degree? 9128 po f 


' Chon „ 


| 
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Cen. Vou will have no Oecaſion to take my Word, vio 
Opinion, about this Matter, becauſe you may try the Experi- 
ment yoùrſelf, and ſee the Difference betwixe this and another 
of the ſame Length and magnifying Power. have here 
colitrived to place them both in a Poſition, — the ſame dia 
ſtant Object, which happens very ere to vey on Cres on the 
Top of St. Paul's in a direct View. | „ bi ech 
_ - Euphbrofſs The Croſs makes a very curious Nay and I 

abferve, very plainly, that there is a Difference, but not Fs! 
great as I ſhould have imagined, from the very great er ee 
which you mention in the Price of theſe two Teleſcopes. '—— 
There is (je ne ſcai quoi) n which TI cannot well expreſs 
in the Effact of this Teleſcope. - I fee the Croſs and its 
Parts more perfectly in one reſpect, yet nt ſo much ſo in ano- 
ther. But there ſeems to be ſo much of Ambiguity in 
the different Effects of theſe Teleſcopes, that I mult be longer 
exerciſed in the Compariſon of them before I can pretend to 
form any adequate Notion of their . nun how ee _ 
much one is/preferable to the other. ALY ': 
+ Gleon.; Moſt People, who have uſed this* Teleſewe, wee — 
the ſame Sentiments with yourſelf; and the Reaſon why the Ef- 
fet of preventing the colorific Refractien is not ſo great as one 
might expect, is, as far as I can judge, owing to an unlucky Ac- 
cident in this Compoſition of Glaſſes; for at the ſame Time as 
the Concave-glaſs corrects this Error in the Refraction of che- 
Convex one, it ee another which'reſults from the Fi- 
gure of the Glaſſes, — = Beſides, you will obſerve; that, 
in the Structure of Fs of theſe Teleſcopes, there is the 
ſame. Tube of five Glaſſes next the Eye; from whence” it! 
is evident, that the Rays of Light, coming from the compound 
ObjeR-glaſs, will be incident on the firſt of theſe Glaſſes, 
before they arrive at a Focus, and are refracted by it to 
a new Focus; and by this ſecond Refraction it muſt necef- 
ſarily follow, that there will be, in ſome Degree, a Diſſipation 
of the Rays, and a proportional Imperfection of the Image 
which is formed in the Focus, common to all the three Glaſſes,” 
and not to tu alone, as People in general think. In the 
daſt 8 you, or any one may * What the Perſection of 
that 
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that Viſion of Objects muſt be hat is effected by Seven Glaſſes, 


when you have been ſo clearly convinced that Objects always 


. appear more diſtin as the Nuinbiy: of Se. 15 Ele, by 


which they are ſnewn. . 500k 
Eupbroſe J am fully. ſatisfied 3 in 1 Particular; 3 e Be. 
pray, what is that particular Conſtruction of a mne 
call a Polemoſcope: | 
| Chon, By that Term is meant, a Te at the Objet- 


end of which is fitted a very curious reflecting plain Speculum at 


half a Right- angle to the Axis of the Teleſcope, which is direct- 
ed to the middle Point of the ſaid Speculum, as _ obſerves in 


this Part which I'ſcrew off and on. 


Eupbroſ. But whos. is a in the printer Eymalogy a 
the Word? „ ti; == 111 

Cleon. The e 1 an E 4s pehans of * Teleſcopie- 
kind, fork the Uſes: of Mar; that is to ſay, ſuch as the Gene- 
rals, or Officers concerned in Sieges, Fortifications, Cc. have 
often Occaſion to uſe : For, in many Caſes, beſides a direct 


View ſtrait forward, they have often Occaſion to ſee what is 


doing by Perſond on either Side, above, or below the Place 
where they ſtand, and which, with this Contrivance, they can 
eaſily command a View of; for, as you turn the Glaſs, in your 
Hand, you take in all Objects in a lateral Situation, or ſuch as 
are placed Side · ways, and cannot be ſeen by a common Tele: | 
ſcope. If you turn the Speculum downward, you. ſee 
all below ; if you turn it upwards, the Top of the Build 
ings, and the People there, are expoſed to your View: And 
thus the Actions of the adverſe Party may be reconnoitred, while 


they think themſelves quite ſecure from your Notice. 


Euphreſ. Why, after all your learned Terms, 1 fad that 
this high · ſounding Inſtrument is nothing more than the 


Opera- glaſs, whichia Lady of my Acquaintance ſhewed me. the 
ether Day, having. a Hole on each. Side, in which there appears by 


a plain Looking-glaſs adapted to each End, and by which the 
could takę a View of any Perſon ſhe pleaſed without his having 


the leaſt Suſpicion of it, as the Glaſs was directed quite another 
Way. I cannot ſay but l v was very much pleaſed with be Effect, 


aud vidhed for ſugh aane of m h $63 . e 
Clus. 


— 
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cu Then here you have your Wifh, my Eaphofney 
bor I have defignedly procured ſuch a ſmall colatera} Opels. 
glaſs on Purpoſe to exemplify the Uſe of the other more at} 
fince Side-views may oftentimes be agreeable and uſeful to the 
Fair-Sexz as well as neceſſary to military Officers. Thus, 


both the one and the other you have en 120 


at your Pleaſure. 
» Buphrof. You will greatly enrich me Vich an Apparate of 
ſuch curious Inftruments, But I remember, in the laſt 
Place, you mentioned another Sort of optical Inſtruments, 17 
called HzL10scoprs, pray, what are they? ©» 
Clean. They are {till of the Teleſcope Kind, and are Seb 
trived us to give a very pleaſant and inoffenſive View of the Sun, 
whoſe ardent Luſtre is much to great to admit him an Object ef 
the common Teleſcope. ———— It is neceſfary, one Way ot 
other, to weaker, or obſcure his Rays, that our Eyes may be- 
hold the moſt illuſtrious Object of Nature there are many 
Ways of doing this, the moſt common is; to hold one of the 
Zye-glaſſes of a common four - glaſs Teleſcope over the Flame 
of a Candle till it is thereby rendered ſufficiently black, to view 


pretty well for common Uſe:— Another Method is, - by 


placitiy u Piece of ſtained Glaſs, of a very deep, dark 'Cdlour, 


in the Braſs Cell next the Eye, which will anſwer the ſame End 
and with leſs Trouble: But the beſt, and moſt perfect Me- 
thod of making a Helioſcope is, to weaken the Rays of the Sun 
by many RefleQions, forward and backward, from Surface to 


their Effect without any Trouble or Inconyenience, and the 


Face of the Sun will appear, in this Way, fo very ſerene and 


4fin in every Part, that the Maculæ, and Haculæ, i. e. the dark 
Spots, and the brighter Parts above them, will, this Way, ap- 


pear to the greateſt Perfection: This is one of the 21805 70 


brated Inventions of the late Dr. Hooks. 


' Zuphiof. The Subject of Teleſcopes, I find, is very dente, | 


and admits of great Variety. — Are there any other Forms or 
Denominations of this Inſtrument which remain to be corift- 
dered ? 

Cleon, 


\ 


the Diſk of the Sun without hurting che Eyes, which will do 


Surfice of a proper Number of plain, poliſhed Speculunis, ll, 
at laſt, they are rendered ſo faint, that the Eye may fuſtain 
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and, Lan Bu OSA? 1. — 
. Cleon, Ves, one yery-material ones Faled me falar ; . ; 
lle and un ich ba 13 Ford vou ng ſmall. Amuſement at your | 
leiſure, Hours, i. n A darke ed Roo RN. 1 
no other't than ; 48 89 Lk e {crewed,into' a ſcioptrie-Bal}, 
moveable_in in 43,095 ſtened to the. Window-ſhat ood 
Walk but, igto the 9 2 Par Ons er darkened, 
and there rou will fee its gelig geligbtful Effects. 
Eupbro/. And what am I to fee now I am here, Cleonceun? - 
At preſent e. Beam: of the Sm . icht coming ahro 
the e Pap, Fee an ei iam gd: Tua 95 158 
Cleon. 514 | 
ſpetive 5 . en — into Female at Wen Ral, aridiin | 
fuch A lanner, tt that 15 0 os Bays! ; 


=: 


have now: oe gn pom give Eft af ik a8 a 
Helioſcope ; 1 fr 45 one of thoſ Helioſcopes. which Dr. Hot, 
in his Tre Fatil 8 'on, th hls Subj wy ommends, and, it is, in his 
'Opiniong, the bole lethod kr forming be Sun 
Arge T cannot bu but a admire, the f 
'e curious 2 \ Pic Qure of the Sun, {ITT How large aud well de- 
| fned a Circle i it m ake 1 ere in its own. Ratiye and, purę white 
Light [>> The Spain, 0 and diſtin. they appaat | 
1. and e 8 0 

are in. "Motion, u 1 

r 


how natural they 
every whit as perle 


en think chia ais 

a 55 A 4 el reflegting Tele- 

ſcope Tome | Time ag 260, 48 ck, 10 paſel * eee 
me with an artificial View of the 4 5 From But 


no the Time i 75 at Hipd ph off 2 LR a 
Phznomenon ir in Real ty will no xperiment, þ Calla 8 


Kd 


Teleſcope, be kicken 8 at © Barpok idea elude 
Clean. If not the moll perfetan ready. 177 of exbibiting 
hat Phznamenon, . it ſe ms to have een 225 very Method that 
Mr. Horzox himſelf m NE ae obſerve the Tranũt of Hanus 
in 1639; fr. be tells ts, he obſerves the Planet Venus an the Face | 
of the Sun, by Means, of bis eleſeape, - in his darkened. Chamber. 
Now, there could be r no 2 0 for bis darkening the Rom 
for obſerving the Sun, by a Te eſcope, any other Way than 


has Hh | this; es $2 


Image, Of t 
of it, in produging 


3. 


4 
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this; nor is it in any Degree neceſfary eyen nete, but only * 
greater Diſtinctneſs; for, at the Time of the Tranſit, the 0 
net will be ſeen ſufficiently plain, as you os ro by rota 
penrance which the Spots of the Sun now make 
the Window-ſhutters and let the Light into the Room. , 5 
I have now opened the Window, that you on Fre Eben Ji 
meat both Ways, vf. vi. in the darkened a. 5 ap ed ly 


1 L mi 50 C Ada 


at once, Heis OH a9! : Yi 
Hap er IN Lua emed! by hl Eig. füt, fe 
ſcarce any thing more is neceſſary to ſhew de pats 7 the 
- Sun; than only ome Coftrivaſicet to keep wy the Sy ng, : 
and the direct Light from falling upon dect Get. In 4 any $ 
of Feleſeope or Helioſcope whatſoever.” 5 
this be a "or! good Way, e obſerye 1 
oer? e 
Clion. The laſt cbnſiderable Eclipſe of th Sup T. Tf c 

20 A. ay, to 4 great Number of SpeRafors, \ Ro I gr 
pꝑleaſed in viewing it in fo advantageous,, and, ja the ae l 
ſo inoffenſive a Manner: And thus, Alſo, you, may Ven 
approaching great Eclipte i in 1764. — "Put £ for my own 


F A 14 $3 ay 


9 
el want to ſatisfy m y Curiolity "with 4 View of the . 


Spots, &c. I give myſelf no trouble in in Harken Eni ing of © 
but: do it either by the reflecting Teleſcop in the Manger I 
formerly ſhewed you, ot elſe by this fall eleſcof pe, in a Ball 
and: Socket, fixed to x Board, dich! place near the Side e of A 
Fable on a Si Bhd: „ and, 2s it darkens the 2 
--gives'me an | Opportunity of Viewing the) a Pil, op pott af 
tre agg you now obſerve. © 5 Wo 
I ſee yb Haße chan Taventions 10 1 0 55 e 
on * any Tate for natural Curioſities, ar Wi f t,v 0 
i to obſervè the Wondets of Nature. * ee 
leon. Lou have ab yet ſeen, | but one bat 15 hate opted I- 
i we call. Teleccopes; 3 but ther 18 Another Sc rt yet; 
more perfect 1 than theſe, which, we call reflechng \Tele Jus. 
the external Form of Which you are no Sanger to; 0 ; yt 55 e 
Nature and structure of this Inſtrument being very pe eci 


culiar and 
eee I ſhall 7 to give you : an, Pere of it e next 


* 
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* 4 4 4 N 983 7 : * . * 
4 44 A * 8 "_ 
1 


and Lapy®s PL OO AUT. 235 


Opportunity; we have o converſe upon theſe aeg. t oger | 
2. ſome AO of their Hach! 255 Ear on- et] 1 
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077 of the Narr Onio, Chrvraverron,” and 
Den LE ala 1 [LELRSGONES 8. | 


N our former eee 1 hav e to i a very 

material Defect in the Nature of refracting Teleſcopes; vin. 
that they refract not all the Rays of Light to a ſingle Point, as 
they ought to do, for the Perfection of Viſion, both on Account 
of the Figure of the Lenſes, and of the different Refrangibility 
of the Rays of Light; and, in the very great magnifying Powers 
required for celeſtial Obſeryations, their great Length, ren- 
ters them unweildy, and conſequently very inconvenient for 
Uk: And this proved the general Reaſon for the Invention of 
Teleſcopes by Reflection, which are, generally ſpeaking, called 
CaroeTrIC TELESCOPES. 

Eupbroſ. I remember you have often ä this Affair: 
But let me. aſk you one Queſtion concerning long Refractors. 
Pray, haye not all the Skill and Ingenuity of Opticians been 
able to contrive a Contraction of their immoderate Lengths ſo as 
to render them more ealy tobe uſed? | 

Clan. Many Attempts. of this Kind haye dere mote b but 
the moſt remarkable were thoſe invented by Dr. Hook, under 
the Name of HELIOSCOPEs, which he effected by, various Re- 
fections, from plain Speculums which he placed i in a long ſquare 
Tube; ſo that if theſe Reflections were made from End to End, 
he bew (to uſe his own Words) how g of the Length of the 
common Tubes may be taken away by four Reflections. — 

But we do not find that this ingenious Invention of the Doctor's 
ter obtained ſo far as to be of general Uſe: Ir is probable. 


itmight be owing to the imperfect Mapneh of f making and po- 
= 3 liſhing 8 


x 
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liſhing the Specuumbꝭ 106 Years ago; and chat If the kante Me. 
thod were to be nom revived, it might be attended with better 


Succeſs: But this only by- -therbye, Reflecting 2 
ſcopes are undoubtedly 
Eupbroſ. Pray, who, was the Co rms of Teleſcopes by 
Reflection? 2 171 8 171 


Cleon. The firſt who has given us any "er Account of this 


excellent Invention was, ames Gregory, in his Book entitled 
Oprita Promola, which boy Wert in the Year 1663. He has 
there (Page 94,) given us a Figure of. the Ri > Teleſcope, very 
much the ſame Form with thoſe we have now in Uſe, viz. con- 
liſting of one large, and one ſmall reflecting contave Speculum, 
and one Lens in a Piece at the End, whence it will appear with 
how much Propriety this Form i is called, 'the Gregorian Tele- 
ſcope. But with Regard to the great Speculum in this original | 

Teleſcope, it ſeems to have been made of Glaſs, and was 

of a paraboliua Figure. Fhe fmalt Speculum, he tells us, 

was elliptical ;- but afterwards he allows, that, conſidering the 
Difference of acquiring theſe Figures mechanically, | Speculums 
of a ſpherical Form will do very well. 

: Buphref, always had a Notion, that Sit 2 Nami was 
the Inventor of the reflefting Teleſcope: Tray, .i is not this the 
common Opinion ? 

Cleen. Moft People have ſuch a Notion; bu i ie rabies pio. 
ceeds from his Improvement, or the Method which he took to 
bring them into common Uſe : For that great Man did, for a 
long Time, labour with his own Hands, boch in grinding Mir- 
rors, in Metal and Glaſs,_ of a ſpherical Form, and conſtruc- 
tec a Teleſcope with Speculums of bis own Working; and, 
laſtly, gave 1 general Rationale of the Whole: From whence 
the World was firft taught the Nature of Viſion by 7 KReſlecuon, 
and how much it is preferable to that by Neltachon; . aud there- 
fore the TukoRy of the Inſtrument, eſpecially the compare 
Part, we owe to Sir Is AAC Nxwrox. 2 i 

Pray, wherein does the great Excellency, of f ae 
| AcQing Teer rere 4 OE 
© Chon." In this one Particular, * "that knee (as 1 heret ofore 
- ſhewed pu) the Angles of the incident and reflected Ray are ever 


9 2441 An | equal, 


* 


equal, therefore Rays ot every different Sort falling upon a Spe- 


culum, very neat to its Axis, will all be reflected to one Point 
therein, at leaſt ſo nearly, that the Difference i is not ſenfible'in” 
any Experiments of Vifton; and therefore all that InperfeQion' | 


ariſing from the colorifle Q ality of Rays, in refracting Tele- 


ſcopes,” has here no Place; nor is the Error, from the F igure 
of the Speculum, any Thing Hke ſo great as that from the Figure 


of Lenſes: Theſe Teleſcopes, therefore, are as perfect in or 
Nature as any Thing of this Kind can be. 

Fuphriſ.' Methinks F fliculd be very. glad to have an Idea 
of the particular Manner in which Viſion is produced, or the 
Odject formed in a refleAing Teleſcope. mY 

Chen. I. will give you as particular Account thereof as pof- 
* I can, and'iHuftrate each Part by an Experiment. 

Firft, with reſpe& to reflected parallel Rays, you muſt know 


| that their Focus, of Point, where the Image is formed; is Juſt a 


fourth Part of the Diameter of a Sphere, of which the great 
Speculum is a Segment. "Thus, for Inſtance, you ſee a meta- 
line Speculum, which F take out of this Reflector, and holding 
it in the dun- beams, they are all reſfected to a Focus, at ꝙ In- 
ches from the Specufum, as you' ſee meaſured by the common 
Foot-rule ; and therefore the Diameter of the concave Sphere, 
of which this Specuſum i is a mall Portion, is 4. Times 9. or Ed 
Inches in Diameter: © 

Euphroſ. All this I perceive very plainly ; and the Lager 
Objects formed by ſuch a Speculum is, I ſuppoſe, equal to chat 
made by à Lens of 9 Inches focal Diſtance. 

Clin. It is fo; La fince the Image and Odject both appear 
under the ſame Angle from the Vertex of the Mirrour, we may 
reckon the magnifying Power, by the firſt Reflection, to be 9 
Times : Which may be demonſtrated after the fame Manner as 


T formerly ſhewed' by Lenſes, which I ſhall likewiſe now ſhew 


you by Experiment. For the ſmall Speculum, which you ob- 
ſerve at the other End of the Tube, has its focal Diſtance juſt 


one Inch, and therefore if placed juſt 10 Inches from the great 


Speculum, by Meang of the Wire- ſcrew at the Side of the Te- 


leſcope, then wilt the Image be in the common Focus of both 


the Speculi ums; he Rays therefore which proceed fr Ont” the 
Image 
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Image to the ſmall Speculum will be reflected by it, parallel * 


mong themſelves, through the Hole of the large one; = and 
therefore, if your Eye be placed i in thoſe parallel Rays, you will 
ſee the Object moſt perfectly i in the ſmall Speculum, and magni- 
fied in Proportion to the focal Diſtances of the two Metals, that 
is to ſay, as 9.to'I. — will take off the Eye- piece, then 
apply your Eye to the Hole, and turn the Screw till you ſee the 
Object plain. 
Euphreſ. Let n me try this . 1 * as ; you 
direct me; at length I ſee the Object very diſtinct, very 
perfectly, indeed: But 1 ſee no more than what is in the 
Face of the ſmall Metal, and therefore the Field of View is very. 
ſmall : I alſo. obſerve it is magnified ; but J ſhould not 
have thought it was 9 Times larger than the Object. I 
likewiſe ſee every Thing upfide down. On. all which 
Accounts, this ſeems not to be the beſt Method of viewing Ob- 
jects. 


View muſt neceſſarily be ſmall, as the Eye muſt be placed fo far 
from the ſmall Speculum; the Image muſt neceſſarily 
be inverted, as the Rays croſs each other in the common Focus 
of the Mirrors : 
be ſo much magnitied, is one of the moſt uſual Fallacies of Vi- 
ſion; for the Objects muſt ever be magniſied in the Proportion 


of the focal Diſtances of the Mirrours. The two Me- | 


tals, as they are thus combined, are exactly analagous to the 


2 aſtronomical Refractor, except, that in the latter, your Eye 
may be placed near the ſmall Lens, - and by that Means 7M. have 


an amplified Field of View. 

Expbreſ. The ſmall Braſs Tube that you ſerewed off, and 
which you called the Eye-piece, ſeems neceflary to render this 
Inſtrument compleat ; but in what Reſpect it is ſerviceable to this 
End, you will pleaſe to let me know, Cleonicus ? - 

. Clean. I will: 
| Part, or Effect of this optical Machine, which, you are to 


| know, is intirely of the Microſcopic-kind : For the ſmall Image, 


formed by the great Speculum, is ſo perfect by Reflection, that 
it will bear to be magnified a ſecond Time by the ſanall L 22 
| um, 


Cleon. You are fo far RY my Bee che Field of 


But your imagining the Object not to 


1 1 F - # 
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This brings me to conſider the ſecond 
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1 and therefore. may. how be conſidered a8 4 Microſcopic Os- 


jet. Beyond which, if the {mall Speculum be placed (by Means 
of the Wire-ſcrew) | alittle more than its ptoper focal Diſtance, 
then the Rays, which fall on it from the firſt Image, will not 
now be reflected paralleh, as before, but converging to a Focus in 


the Axis of the Teleſcope produced; for which Purpoſe,” you - 


ſee itis neceſſary there ſhould de a Hole i in the great Mirrour for 
thoſe reflected Rays to paſs through, — In the Point where 
the Rays are united, there will be a ford mage formed from 
the Firſt, and as much exc ed ing the Firſt in its Dimenſtons'of 
Length and Breadth as it exceeds it in Diftance from the ſmall 


Speculum; and therefore you will eaſily obſerve,” that the Effect 


of the Teleſcope in this Part is quite analogous to the com 
pound AG whoſe ConftruQion 1. heretofote een to 


you. Abbe 90 


Euphroſ.” Think, in a general Way, Ys 'T conceive the Reaſon 


of all you ſay very well ; but ſhould be . if von could fan 2 


5013 24 34 


liarize it to me by Expetiivent, 
2Y place ect 


Clon. That can very eaſily do. 


the Teleſcope ; in the Direction of the Jun Ws, and then 1 


have made alittle Door to open oh the Side 6f the Tube, by 
which you ay look in and feet the Rays refleted, thro? a large 


Speculum, to 'a Focus juſt at 9 Inches Diſtance — he 


Image of the Sun is there nicely formed; as you Will obſerve; by 


my holding this {malt Slip of poliſhed black Ivofy theretdreceive 


it; whicti Image, Poo obſerve, is Peng round, an” mee | 
70 of an Inch i In atherer, 5 „ 
Puphraf.” This is a very curious |Expetiment, ale tie 


Image of the Sun on the black Ivory is very ealy and plain to 


the Eye, —— it appears to be very perfect, indeed, and is, I 


ſuppoſe, now to be conſidered as a ; Microſcopic fs to wy 
{mall d e £ Ln . 1 N 
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| aarly,70.Times as ar 70 the; fi rſt AY * Th 
Diameter. om place the be Pap aper at f 4 
Joches from: the e mall Speculum, and, 48 E 
Kill farther back, it gives a pe; f 1 855 
Poſition, which i is larger 8 fore 5 15 
ereaſed Diſtance. — 18 ge 
Diſtance of twa Feet fro a0 1 11555 0 15 
iby removing the ſmall Speculum "lg; | 
eee is farmed. etl as res ae Hr In | 
Eu > very perfects bela -thar 1 really fee the Spam 
"os the | as Diſk. by, e eems e Sn of 
Elen Way gf viewing aw lines v ee SR 
F FTranſit, Oed d ithout more ado t 2d _;- Haw yisu y A0 its 1 f 
- _ Clem. It i is the anke e of any, pt 850 thoſe. 
\Phzaomena, 2 they ace formed by two RefleGions Ae 
p hey canpor bedhewn by ] leſs; an and if Fl CT 1 Idas 


Pogus, the Experiment of exhibiting he ſolar 7a 75 : 
moſt delightful, cingeed, - SIND 70 . by 1 | 
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ee ene os 
or 4 Feet | focal Diſtance, . 1 : of the My 53 ; __ | 
thereby, oily made 5 or 6 Inches jn,Pign Ge. 
| enough for all the before mentioned Þ Porno zen 
to, return ; this. ſecond Im mage. is that which we we 1. 777 
glaſs of the "Teleſcope, in the a Manneh as the! age 
a; viewed by the Eye: -glaſs,j 17 he upper Part, ofthe on 
Microſcope -r From all wi hich, Jeg 9 75 
ae compound 9 Inf 99 1 3, FEY 
ada Mi CROSCOPE.z and 1 the Met 
- mention, whoſe focal bas are as 9 to BE 
Kater it wil magnify, 9, Timey 280 Writes 
Will. magni LA Io, Limes; be: ore, ypon, i 
-magnify. 9 Limes 10, or 90 
Tube not greater t than 1 14 nc bi 


e Eupbraſ. By this, EIA 5888 of. f. x . 500d | | 
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Leere with a Refractor of the fame Power, and conſequent· 
how much more convenient they are for Uſe, as they are 


E Motion every Way, which not only facilitates Its Uſe, but 
| fenders it vaſtly more pleaſant and agreeable, — 
; Thing I 'muft remind you of, Cleonicais ; I remember, ſome 


; Feleſcope, and I remember you told me, it was about 50 
Times, or ſomewhat: more: How, tlien, does that agree with 
| the magnifying Power you now mention of go Times? 

Caan. I will ſoon fatisfy you in that Particular. 1 65s at 
; Went ſuppoſed; for your more eaſy Cortipretienſion, that the 


E found, by Experience, to be too ſmall, or the Power of mag- 
F nifying too great, to admit of a ſufficient Degree of Diſtinctnels 
nd Brightneſs in viewing common Objects, and therefore it is 
4 cuſtomary now to make the ſmall Mirfors about an Inch and 
| half focal Diſtance, and then it will magnify, as a Teleſcope 
i Times, and; as a Microſcope; about eight Times and 15 


1 „ 

net. 1 appreiend you very dent and cannot but ad- 
' mire the wonderful Art employed in the ann ute and the no- 
ble Effects of this curious Machine. 
urs as a Query, which is this: Since the primary Image in tlie 
| Teleſcope is magnified in the ſmall Mirror in the Nature of 4 
eommon Microſcope, pray, Cleonicus, would not any ſmall Ob- 
| ect, ſubſtituted in the Plate of that Image, be magnified by thig 
| little Mirror in the ſame Manner, and thereby this Teleſcope be 
made to anſwer the common Uſe of the compound M icroſcope'? 4 
Culon. I muſt compliment you, my Euphroſyne, on this Hap- 
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Thought of yours; for tho' this Teleſcope is now of near 


100 Vears ſtanding, the Uſe you have now mefitioned of it Has 
bveyer been conſidered till very lately, nor do you find any Au- 
E thor who has given Directions for this Part o the Uſe of the 
ö Teleſcope : ——— But, to ſay the Truth, there is no Micro- 
| ſcope can give ſo perfect a View of an Object as yu have this 
Way; and I can aſſure you, that this was the Sentiment of a 
3 | Vol. It. > 1 EX — NoBLE- 


2 applied to a proper Stand or Pedeſtal, and ate capable « of 


But one | 


3 Time ago; I aſked you what was the magnifying Power of this 


| focal Diſtance of the ſmall Speculum is only one Inch; but that 


| half; and therefore the Power of magnifying will be, upon the 
& Whole; about 51 Tinte becauſe ſix Times eight and an half | 


But one Thing o 5 


1 
3 
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Nona of the firſt Rank (for whom the Muſes ate 
no- in the deepeſt Mourning:) And whoeyer has Dex- 
terity enough to apply Objects this Way, will find their Curipſi- 
ty highly rewarded with the moſt exquiſite Views of Nature's 
high finiſhed Pieces in Miniature, and that nothing of this Kind in 


Nature or Art may eſcape your Notice, I have contrived to make 


this Method of applying Objects very eaſy for your Uſe, viz. in 
the Teleſcope at large, by a Door opening on the Side againſt 
the common focus of the two Mirrors ; where a Pair of Plyers 
are eaſily fixed for holding any ſmall Object before the ſmall 
Speculum in a proper Manner, and then, whether tranſparent 


or opake, it may be viewed by procuring a proper Focus by | 


turning the Screw at the Side. 

Euphroſ. I was juſt wondering what that Openings or Door 
at the Side of the Tube ſhould mean ; but now I ſee how per- 
fectly it ſuits the Deſign : You'll however W me 
| with 2 View of ſome. ſmall Objects i in this Method. 


Clon. With the utmoſt Pleaſure I ſhall do it, having ax : 


ed ſeveral fit Objects for that Purpoſe, — In the firſt Place, 
the Ends of the Plyers itſelf, which are placed to hoe the Ob- 
je, will give you full Satisfaction in this Point. I put 
the Cover on at the End, to keep all Dark about the ſmall Spe- 


culum when opake Objects are deſigned to be viewed, then turn- 


ing the Teleſcope about, fo that the Sun-beams | may fall on the 

Side of the Knippers next the ſaid Speculum, you may View the 

ſame magnified in a very agreeable Manner by looking oo 
the nftrument in the common Way. 


Euphbraſ. It makes a very delicate Object, indeed, and Hows 


| wonderfully well the microſcopic Power of magnifying in this 


Inſtrument: - I cannot but admire the fine Colours which 


appear, how intenſe the Blue, and ſtrong the Mazarine | —— 


your Plyers ſeem to the naked Eye, a pretty poliſhed Thing; 
but in this Inſtrument it appears very Coarſe, and furrowed with 


the Teeth of the F ie. But now let me view ſome other Ob- 


ject. 
Cleom. The. Skin of a Sole. fiſh i is —_ you Ws en in other | 


Microſcopes, and is what I ſhall now put in the Plyers for you to 
view, and form a J. udgment of its A We in the two diffe- 


rent 


. 
> 
7 
* 
- 
; 


which ſhews it to the beſt Advantage. 
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rent Irene —— It is now placed in a an, Light: 
Look at it. . 

Euphraſ.. 1 do remember Kring the ſame Obel before; but 
Imuſt acknowledge I never ſaw i it in that Perfection, and fo di- 
ſtinctly, as now: - I cannot ſee ho it is poſſible | for any | 
Thing toexceed the Delicacy of ſuch a microſcopic View. — 
Pray, how do tranſparent Objects appear? | 

Cleon. That you will likewiſe eaſily find by viewing one ſin- 
gle Scale of this Kind in the Plyers : =—— Thave choſen a large 
one for this Purpoſe, which you may now obſerve, the End of 
the Teleſcope being now opened far the Sky-light. 

Eupbroſ. I view it with great Satisfaction, — and by moving 
the Teleſcope a little one Way, and the nes” I find that Light 


Cleon. I next preſent to your View a ſmall Piece of a Leaf 
anatomized, ſuch a one as you here ſee diveſted of its Skin, and 
all the green Part, which the botanical Anatomiſt call the Pa- 
renchyma. 

Euphref. Why this Leaf, Cleonicus, is one of the fineſt Ob- 
jects I ever ſaw, without being magnified at all; but as its 
Texture appears ſo delicate, it certainly requires a magnifying 
Glaſs to ſhew it to its utmoſt Advantage: A ſmall Piece of 1185 | 
muſt certainly make a fine microſcopic Object. 

. Cleon, © A Piece of an __—— is noir! in the hen, to grati 
fy your Cutioſity. | 

Euphroſ. And a great Curiofity, indes, it is to view it ; 
what wondrous fine Branchery, and Ramification thro” all the 
Parts, appear | —— How amazirig are all the Works of Na- 
ture, in theſe artificial Views! _ 

Clan. Theſe Inſtances ſufficiently hows how Sethe 3 
Part of the Teleſcope has hitherto paſſed unnoticed by the Pub- 
lic, and how very incurious they have been about the Improve- 
ment of fo noble an Invention But a farther Proof of 
this we have in the deficient Structure thereof, by all the Opti- 
cians hitherto, who, from Father to Son, have gone on in one 
common Track of limiting our View of all Objects to the 
Diftance of 60, 80, or 100 Feet, according to the different 
Sizes of tlie Inſtrument; ſo confined and indelicate were their 
1 No- 


— 
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Notions, in the Mechaniſm of this Inſtrument, that they never 
conſider it as capable of improving the Sight for near Objects; 
—— they left us to the dull Satisfaction of diſtinguiſhing a 
Fh from a Bee, a Waſp from a Hornet, or an Auemomy from a 
Jonguill, ec, by the natural Sight, as if the general Form and 
Appearance of Objects were all that we were to be ſollicitous 
about: But they who know the Pleaſure of the more 
improved and refined Views even of common Objects, cannot 
but look upon the uſual Structure of our reflecting Teleſcopes ag 
very imperfect; every. Object about us we view with a naked 
Eye, appears ſo. ſtrangely altered by the Teleſcope, that you 
fearce know what you look at, I could engage to ſhew you 
many of them, without your being able to gueſs at the Sub- 
ject, though ever ſo well known in a-'vulgar View. 
I ſhall now try you with an Object you are well acquainted-with ; 
but had I ſaid nothing to you, 1 am well aſſured you would not 7 
have had the leaſt Idea of it, even from the moſt perfect View; 
——= for this Purpoſe, turn your Back for a' Moment,” and 
he upon Honour not to look upon any Thing but through'the 
Teleſcope, when I. e - There it is; wellen me gs, 
you ſee, 

Eupbro of. 1 da: 1 "oY 8 1 can preſently, = — ir is 
ſomething vaſtly large, with a great Elliptic opening at one End, 


— 


_ cloſed in a ſpherical Form at the other, — over all which are a 


umber of large deep Holes in proper Arrangement, each one 
big enough to hold a Bullet; the whole ſeems of a hugh cy- 
Jindric Form, and I do really think; had you not been ſpeaking 
of this Sort of Deception, I ſhould have formed no Idea of the 
Thing at all; but as the Caſe ſtands, I judge it muſt very much 


reſemble . which Gulliver might have ſeen on the Fin- 


L 


| LL all the * Sort of che ſtill much larger than 


ger of the Brobdingnag Woman at Work with a Needle - 
Clan. The Conceit is very juſt; for ene 
have been much thę ſame as. your ſmall Thimble thus magnified, 
by the Magalgſcope: For now this Inſtrument leaves the Name 
of a Teleſcope, which denotes its ſhewing ailing Objects only; 
but hen we come to apply it for viewing Objects that are very 
near, it is called an ENGysSCoPE ; and on Account of its ſhew- 


they 


= 
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Philberts, as natural as on the Table itſelf. 
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they appear” to the naked Eye, it is called a MBoALA- 25 
scopk. <> | 
Euphroſ. It is on? [this Aceount, I fuppdle, that the ſmaller 
Sort of reflecting Teleſcopes are made with a Drawer, or Tube, 

to ſlide out by Means of Teeth and Pinion on the Side. 
Con. You are right, my Euphroſyne, that is the Deſign of 
this Conſtruction; for by that Means you may lengthen the 
Teleſcope as you hold it in your Hands for viewing any Object 
in the Room where you fit, or any where about you to the Di- 
ſtance of within 2 or 3 Feet; for let the Object be placed where 
it will, you need only direct your Teleſcope to it, and, turning 
the Screw once or twice round, you will be preſented with a new 
and delightful View of the ſame: Here, take this Inſtru 


ment and look at any Thing you pleaſe about the Room. 


Eupbhroſ. 1 will : —— And firſt let me look at the Carpet. 


How very coarſe the Texture and Colours appear, an odd Fi- 


gure it makes, indeed. ———— Next, 1 view the Blind in the 
Window, which looks as coarſe as Wire-lattice, inſtead of Li- 
nen-cloth. - = I now turn the Tube to the Horſe-hair Bot- 
tom of the Chair 3 and theſe I ſhould never have known had I 
not firſt ſeen them with a naked Eye: They look more like Hur- 
dles of poliſhed Whalebone, I next direct it to the ſilyered 
Plate of the Barometer, where the Glaſs- tube, with the Silver in 
it, appears as big as your Walking - cane, and I can plainly ſee 
the Index ſtand at Fair. —— I ſhall next remove it to the Fruit- 
piece, and there I obſerve the Diſh of Nectarins, Grapes, and 
I view my 
Grandfather's Picture, and it gives Life and Relievo to the Face 
of the old Gentleman; his Face, his Noſe, and Lips: all project 
in ſuch Manner, as if coming out of the Canvas. 

Clin. Theſe Objects may afford you a fine Entertaintment 


* 


within Doors; but now throw up the Saſh, and view the glori- | 


ous Scenes of Nature over all the Garden before you, and this 1 
ſhall propoſe for your Amuſement while, I el at. profes 
to make 1 51 an v Appointment, 1 A ng 
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. . Clean. 

N our former Converfation on the Sabjet i of lee 7 Te. | 
lefcopes I obſerved to you, its 'general Nature in aſſiſting 
the Sight to diſcern moſt perfectly Kind of Objects, great of 
| ſmall, remote or near at Hand: 1 ve Ice wile farthet obſerved, 
that the Errors of Viſion, by Reflection, are incomparably leſs 
than thoſe by RefraQtion, and that therefore the ref ing Tele. 
feope is juſtly eſteemed the moſt Perfect of all o tical Infttu- 
ments; and then, with regard to tlie Conftru: jon, 1 haye 
| ſhewn you how that is to be improved for a more general Appli- 
But there is ftill one Thing Kine, 
which, I think, you ought to be apprized of, ahd that is, that 
the reſlecting Teheſcope, in its prefent Form and Conftrudtion, 
is not made to anſwer that Character truly, or it is not, pro- 
. perly ſpeaks ings 2 pure reflecting Teleſeope ; ; but its Effect is produ- 
ced partly y'R Medion, and partly by Refraction, and there- 
fore called, by . a Catadiptric Teleſcope: Whereas, 
that which hoduces Viſion wholly bp Refleftion i e el. 

ed a Cateprtie Teleſcope. 

by Eupbrat N do yq x propoſe 10 explain 1. ne oi yay 

| rence of theſe two Con uctions? ; _ . ; 

Cleon. By ſtze wing you — Poſitions of | the Sptcu 
thewing! ben 


n 


Irs and Glaſſes | in W. and, at the ſame Tirhe, 
by a Diagram. Are 
glaſſes are placed in 4 "iii Tele- 
Tope, which arc fuch as are expreſſed i in this Figu re 15 rs r.) 
"ube of the Telco pt 
E the er with 5 53 


Eye- piece at Fac End, B 
in the (Ig, ( 327 5 b 
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feſt Glaſs, or that dich is next to the: great Metal ; v 2 i is 
the ſecond Glaſs, or that next the Eye at P. | 

Euphroſi This I know is the Diſpoſition of the Glaſlesin he 
Teleſcope J have ſeen; but now, how the Image is formed by 
Reflection and Refraction both, you will pleaſe to explain. 

Cleon. I will: In order to which, let ac and & d repreſent: 
two Rays proceeding from à Point, of a very diſtant: Object, 
placed in the Axis of the Teleſcope; they will, after Reſleòtion 
from the Point e d in the large Metal, be converged to a Point e 
in the ſaid Axis: And, in like Manner, Rays proceeding from 
all other Points of that Object will, by the great Speculum, be 
converged to ſo many other Points: at the Diſtance Qe, a 
they will altogether form the Image of that Object IM. 

Euphroſ. This I well remember you ſhewed me, in explain- 
ing the Nature of Concave Mirrors of Glaſs; and moreover, 
that the Poſition of the Image I'M. is:contrary to that of the Ob- 
je, or inverted; Laſtly, J obſeryed'that this Image I M is form. 
ed wholly by reflected Light: But, pray, Clemens, let: 
me aſk you one Queſtion, how comes it to paſs that the Image 
is perfect and intire, when there is ſo large a Hole in the Center 
or Middle of the. Speculum ? I ſhould have thought that Hole 
would have occaſioned lo Deficiency. in the mickils Ys 
the Image. 

Chon, Not at all, / eee ; for you will 100 8 
ceive that any ſmall Part of the Speculum alone may be conſidet- 
ed as an entire Speculum of itſelf, and will form the Image, or 
Appearance of any Object, as well as the Whole, only the Pic- 
ture will be leſs luminous in Proportion as the Surface is leſs; 
and this is the Reaſon why, when a Speculum is broke into ever 
ſo many Pieces, every Piece, great or ſmall, forms the ſame 
Image of a given Object, in every Reſpect but that of Bright- 
neſs ; and:therefore the Hole in the Middle of the Metal avails 
no more than it would do to ſtick a large black Patch any where 
on the Surface of an entire Concave Glaſs, which you would 
find would make no Difference at all in the Appearatce of an 
Image, or perſpective Piture, formed thereby. 

Euphroſ. I apprehend you very well, and-ſhall interrupt you 
no farther: in this Matter. W hat do you next obſerve in 
the ts this * N 4s 06 an. 


} 


IT OTE 
/ 


Clan. ; You are to take Notice, that the Point f is the ſolaf 
Focis of the ſmall Speculum x 75 and therefore by movi ng this 
| Speculum to the Diſtance G e, greater than its focal Diſtance 
G the Rays ey and ex, diverging from the middle Point e of 
the Image, will, after Reflection at y, æ, be made to converge to 
ſome diſtant Point in the Axis at &; but, in their Paſſage at #0, 
are intercepted by the firſt Glaſs W X, and by it are reftacted 
to a Point nearer to the Glaſs at K, in the Axis of the Tube; 
alſo, two other Rays, IG and MG, proceeding from two ex- 
treme Patts of the Image I M to the Center G of the ſmall Spe- 
culum, are from thence mutually and alternately reflected on 
contrary Sides in the ſame Direction towards the diſtant Points 
M1; but in their Way are intercepted by the firſt Eye-glaſs in 
the Points WX, and from thence refracted to the Points RS; 
and therefore the ſecond Image is RK 8, and is formed partly 
by Reflection from the little Metal x y, and partly by Refraction 
_ thro' the Glaſs WX: And hence it is, that the Inftrument, i in 

this Form, . partakes of the Nature of a reflecting, and of a re- 


fracting Teleſcope, and is of a middle Kind between'both,” - - 
Euphroſ.. And therefore, of Courſe, it muſt likewiſe iis | 


of the Advantages and Diſadyantages of both! thoſe Sorts of Te- 


leſcopes : The principal Imperfection, I Rap: is _y_ aper 
from Refraction through the Glaſs WX. 1 


Clean. You obſerve rightly, my Bupbrogne, that is an Ob- 


jection that a Catadioptric Teleſcope is liable to; the ſecond 
Image cannot be formed without a colorific Refraction, and 


therefore cannot be ſo perfect as one. that | is formed _— by 
reflected Light. 


Euphroſ. In what Mantier then are FF Glaſſes to be! pla- zZ 


. ced, ſo that they. thall be no Way an in e the 
Image? 


ben. For this "OY you nods 4 conſiders that the | 


Image may be formed by the two Metals alone, and then that 
Image may. be viewed by two Glaſſes, as repreſented in the 
Eye- piece (Fig. 2.) where Rs is the Image now formed intire · 
1y by reflected Light, and is ſhewn by the two Glaſſes W X and 
I placed at a proper Diſtance, and in this Caſe we view the 
Images of, Objects to the greateſt Advantage poſſible; and this 
is ths true Form of a * or 3 Tele ſcopes. which: 
has 
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has all the Advantages 'that any [uturnerit'of- this: ts 
have, and ſeveral more than are found in the common Sort, as 1 
ſhall take an Opportunity hereaftet to ſne you more particu- 
larly; * and at preſent, I have anothet optical Inſtrument to de- 
ſeribe, which I faney will give you equal Pleaſure with many of 
the foregoing, eſpecially as it eontains, in a ſmall Compaſs, a 
general Praxis of optical Kxperionems 2 The Inſtrument I mean 

is a nei propertional Camera Ouſcura. | 


Eupbrof. Its a pretty Ioftrument, t allow but how does 1 


this differ from the common Camera Obſeura ? 

Clem: In three reſpects: Firſt, in the Form but tits is the 
leaſt of all material.. Secondly, it forms an Image in an; 
alignable Proportion to the ObjeR, in all Degrees below Equa- 
liy. ——— Thirdly, Vigſus Microſcope is adapted to its for 
exhibiting a large Image of any very ſmall Object. 

Euphroſ By what 5 have ſaid, Cleonicus, I ſuppoſe the Vis 
of this Camera is principally for Drawing, 

Clon That is the chief Deſign of it: As the Arts of Deſigh 
and Drawing are very innocent, inſtructive, and uſeful, they 
ought to-be conlidered as a Patt of the polite Education of every 
young Lady and Gentleman of Genius; and therefore all. Helps 
ſhould be furniſhed for rendering them eaſy in Practice: And as 
every Art proceeds at firſt from Imitation, ſo do thoſe more eſpe- 

cially which are relative to Drawing and Painting, and tlie bet- 
ter the Originals are, the more exact and exquiſite will be the 
Improvements that * men oY copying, of — ; andi it is 

Vor. II. 3 Kk 4 well | 


i . N. . We have 1 ith} boi en tha Dodrive of 1 

refleing Teleſcopes by * 1. II. of-Flate 48, as it will 5 
aſſiſt the Imagination in ing the Courſe of the Rays of Light, 
by right Lines drawn in the Manner as the Rays are reflected by the 
Speculams, and refracted through the 3 a8 we bx not ſo 
| well give a Repreſentation of the Sun - beams p Tay Hour this In 

ſtrument in f darkened Room, as We did fol che veral S tts of re- 
fracting N in Plate 47 alſo hin Eagan III. we have pop | 
how the ſeyeral Pencils of Rays ae ing from tlis Points of a di- 
tant Object OB ite retragind by the Glaſſes of z common Teleſcope, 
vix. the Object. glaſs x.x; 3 be- glaſſes a b, ho; * A 
Produce Ging a Vion upon the optic Nerve in the 

ted Picture 73 rugby obſerving the Courle of thoſe Rays $, yy 4 634 
the Reader wilt have a better Idea of what was vejel on this 
in a former * a 


. 
* 
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well known, that Nature's. Drawings, Perſpective, and Paint- 
ing; are in themſelves moſt perfectz and therefore ought to be 
propoſed in the firſt Place for Imitation. They who do not driw, 
or deſign, from Nature, in effect do nothing, as neither Spirit 
nor Subfimity can be found in any other'Compolitionsy But in 
order - to-qualify a Perſon to copy Nature with Art and Judg- 
ment; he ought firſt to be acquainted with the Nature and Rules 
of Perſpective; for Nature, it is well known, is all Perſpectue 
to the Eye. If we take a Survey of Fields, Gardens, diffant 
Towns, Sc. they all appear to the Eye as if repreſented on a 
tranſparent Plain, FR ane to the Hotizon at a r 
Diſtance from you, en oe 
*- Bupbrof. If chen 1 take you right; Clit, you. mean a as 
Fecher Fields and Meadows appear on the Glaſſes ere 
window to my Ey viewing them here in the Room? F- 
Clien. Exa in the ſame Manner, "my Buphi fon, 2 
all the Ground beyond the Window, which you ſee; riſes on 
the Glaſs-plain, and, by Degrees, the Parts leſſen to the View 
As they are more remote, till they become very indiftinih} and 
gradually diſappear in the moſt diftant Part which you ſee,” and 
is called the perſpective Horizon on the Windo www. 
Euptreſ. In what you have how ſaid, you deem to have ds: 
ſcribed a viſual Landſeape on the Windo WW. 
Clan. The common Landſcape is only tie * Thing i in 
On- colours on the Canvas, if executed by the Rules of Art. 
l only take this Opportunity to convitice you; that all 
pictureſque Repreſentations of Nature are ſtrictl y limited by per- 
ſpective Rules; and they who do not therefore obſerve them in 
their Drawings, and Deſigns, muſt never expect any Praiſe for 
their Performances. Now as all thoſe Tmitations of Na- 
ture i is a Sort of Minuature-painting {fot t the largeſt Latldſcape 
1s only a perſpectiye Repreſentation of a lar Field of View i in a 
ſmall Compaſs) theretore, in order to facilitate ſuch a Pradtice, 
| Art ſupplies, manifold Helps t to that End. — A Perſon the moſt 
Tkilful in Perſpective, and in the. Art of Deſigning, fiieceeds 
but ill i in Landſcape- painting without. long Practice in "the: com- 
mon hee or otherwiſe by having *Recourſe to their Aſſiſtance. 
e mean regards chat 6 of artifeitt Piftures 
PERIOD Eon 4 . 


* 
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you very well know, that no po 5 
to a Building, or flittant View, but there immadlately reſults n 


and Lonnie NI roanraty. 282. 


and Landſcapes:that.are made by different Sorts of Glaſſes z. for 
iſhed Mircgus can be ex 


extemporanęous Picture of the fame, i 10 true Paripedbive,. if the 
Glaſs be of a proper Sige. n 

Eupbraſ. This L have oftentimes, — the hieheft Pleaſure, 
obſerved; | and I think nothing can compare with the Beauty and 
Perfection gf thoſe Landſcapes that I: have ſoen formed by latge 
Convex Speculums. . Thaſe Pictures which you ſhewed 
me in the darkened Room, fame Time ago, are of the ſarhe 
Kind, but inverted. In iſhort, I often amuſe myſelf win 
the pictureſque Appearance of Objects, by Raſſection of c. 
every. Kind af Glaſs that comes in my Way. 

Claon. As thoſe Glaſſes gives ſo juſt and axiicial, a 1 
ſentation of any particular View of Nature, they have been 
much uſed / in choſe Sotts of Inſtruments called portable Cams 
Ohſeur cus becauſe. in them the Artiſt can eaſily obſerve the true 


Diſpaſition of all the Parts of the Piecehe intends to draw, tle 


Contours or Out lines of che Figures, the perſpective Diminu- 
tion, . e's and Shades, with ev ery. other 
Circumſtanee neceſſary to he obſerved in forming the perfect 
Picture... But after all, this Inſtrument is not perfect in a 
principal! Particular which Il mentioned: to pu before, and that 
is, the Artiſt, by a common Camera, canũot draw any particu- 
lar Building. or other, Object: in a given Proportion of Magni- 
tude, as :is often: required; andi tlierefare I _ contrived this, 
which yau-here-ſee, to ſupply that DefeR.. - „ blur 
_ £Euphbrof. By what Means is this eluted? Idhould be glad 
tolfind myſelf capable oſ underſtinding the Reaſon of it. 
den. That I will: endeavour to ſhew you by Experiment. 
ben Objests are at a very great Diſtance, or ſo ge- 
mote, that the fal iſtance of the Glaſs bears no Compariſon 
to their Diſtaneg, then the Image or Pictures of thoſe Objects 
ae ſormed in ahe Foduscf the. Glaſs, and bear no ſenſible Pro- 
portign.of Magnitude to the. Objects: But in Caſe, of 
\Objes near at Hapdy their Pibtures become larger, and-wil 


ear a lenſible>Conipariſon n dix. che . 
Co N E 2 5.5 8 ae tion 
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yion of their Diſtances from the Glaſs, all which [ baye former: 
La obſerved to you, and ſhewed you by Experiment. © 


; Eupbroſs Lremember you did; and 1 can — 


that as the Object approaches the Convex Lens, the Imag will 
recede from it ; for as the Diſtance of the former decreaſes, ſo 
that of the latier will increaſe, and the Size of the Image will 
alſo increaſe along with it; And accordi Doctrine 


gan eaſily conclude, that the Diſtances of the Objeatnm key d the 


Image may at. Length become equal, and that car 
they themſelves will become equal alſo ; but what the Ratio of 
theſe Diſtances is, for any given Proportion of he Odze to de 
Image, I preſume the Learned only can kKnomw-. 
Cleon., I can eaſily ſupply'you'witha Rule for eterminii 


the ſame; but as it will be different for every po a og 1 


Glaſs, 1 ſhall not pretend to trouble you with it, G d am it 
in your Power, by means of this Inſtrument, to fon 


Proportion leſs, at Pleaſure, from ons to 100 Times. =. 
One Thing, howevefz I chink ig a Matter of ſome Curioſity, 


and therefore proper yon ſhould know; viz," that When . 


mage and Object are equal, their Diſtance from the Glaſs be- 
ing alſo equal, will be ju doutie the focal Diſtance of the Glaſs, 
e This, ſuppoſing the focal Diſtance of a Glaſs was g 
Feet in a ſcioptric Ball and Socket placed i in the Window: ſhut 
of a dark Room; then if you were to place yourſelf before the 
| Window, at the Diſtance of 18 Feet, 'a Perſon in the Room 
would ſee your Face of the ſame Magnitude as it really is, on 
the Screen at the Diſtance of 18 Feet from the Windo 
In the ſame Manner, if the Glaſs were but 10 Inches wel Di- 
ſtance, any Object placed before it, at the Diſtance of" 20% In- 


ches, would have the Image formed en the: Screen at the Di- 


ſtance of 20 Inches from the Window and this ib UE Caſe of 
one of theſe Glaſſes which belongs to this proport 
-Obſeura, which being ſerewed on in the Front bf. 


zor, and 


p being then drawn out to the Diftance of 10 Inches, e 


@ proper Scale, whatever Objectiis placed before 
the Diſtance of 20 Inches, will haue ite Im: nage fori t 
Glass of an equal Size with the Object: 


ſor any Object equal in Magnitude to the Object itſelf, or in any. 
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Odzec and the Image when form 
Drawer is moved or ſet to any af i thoſe particular Numbers: 


JJC 


tion as 10 to 20, or juſt half as 'big. © 


Image on the 
and this is ag fur as we can convenienly go with a Glaſs of 10 
ches focal Diſtance: ——— But now, if we take thiat out, and 
| plate in another Glaſs of 15 Inches focal Diſtance, t then with 
chat pre can Wc . in any Propor 
lee frown ch 7 Part. 2 . 5 x 


* 
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Euphraf. Let me try that Experiment with my Snuff. box, 
which I will place in an advantageous Light: No let 
me draw out the Glaſs to the Niſtance of 20 Inches. 
and then I move it forward and back ward till I ſee the Image 
perfect; and en. as you obſerve, I eee ena- 
melled Lid, and the whole Box juſt of an equal Size; | 

. Chon. Then there let it reſt, till I meaſure the Diftance with 
this Rule. which, you obſerve, is juſt 20 Inches from 
the Glaſs: to the Box; the ſame as the Diftance of — 
And hence you ſee how eaſy it is ee dae. 
not larger than the Glaſs, of an equal Bulk. OO 

_ Eupbrof. On the Right-hand Part of the 8 pa- 
per, on the Drawer, is a double "Row of Figures appoſitely 
placed by the Scale of Inches, pray, what do they denote? 

Chen. They ſhew the Proportion of Magnitude between the 
2d an the Glaſs, when the 


Thus, for Inſtance, if I move it to the Numbers 15 or 10, then 
is the Glaſs 16 Inches and 2 from the End; and whenever 
an Image in that Situation is e in the Glaſs, its Size, or 
Dimenſion of Length and Breadth, w wil - to _ of the Ob- 


ject as 10 to 15. | 
| Euphroſ. 2 Es Manner: 1 I fuppoſe, if 1 move the 


Drawer to 15 Inches pn che Scale, the Out- lines of the Image 


wen formed on the Glaſs will be thoſe of the 99 in 225 


Cleon- That is the very Thing; * there dpd 


Odject of half its natural linear Dimenſions. „ 


Euphrof. But I obſerye in that S * Proparions go no 


farther than of 30 to 10, 


Chon, It is true; when the Drawer is moved dd Yate th 
the Numbers you mention, the Length and Breadth of every 
Glaſs is juſt 4 Part of that of the Object, — 
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to give you a clear Idea of the N ature/ ant Deſigu ot thellaſtiy- ; 
- (more famihar; byPradticey? and to way Rewer Amuſe- 


of 10 Solar Microfepe, — that 
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- Rughnef, For this: ubſerve you have a Scale Säge de 
hand Side of che Paper, ——— and chat. when the Drawer is 
moued quite out to 20 Inches, ithe Proportion is then aA to 
_—_ HII move:at- to: 18 Inches ache Proportion it that 

of 1 to 5... Again, 16 Inches and gives · che Proportion 
of 1 to 10; and thus; d obſerve; by moving it to the ſotieral 
Numbers ſucceſſively on tl is and the other Scale, I can. ſorm an 
Image at any aſſigned Proportion lefs than the Object, by uſiug 
the proper Glaſſes, — on e- Occaſions, muſt be very 
coujeñdʒ; „„ „ 20D 107 e i rrirnone 

Clion. The young Read witelwapdGn@rcafion fardraw- 
ing of -Objedts leſs than the Bife, andiaftentirnes'>f a giveySize, 
which he anay do by this Camera as well as byànyrother, ant 
have the leaſure of feging at the ſame ¶ ime the Proportion be: 
tween the d mage andi the Object: But: oß cis I have ſaid enough 


ment, and hall \now leave it wich gu to render the Uſe-ofit 


ment at leiſure Hours. tet „ bOk got e Dech 5; 
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— wen, 1 cahnot but lay, E-viewed che glorious Spkfyele 
with more exquiſite Pleaſure and Satisfaction than even beheld 
ny other Object * the whole Cirele of the Creatiom; and to 
other admiring Mortals; as well a8 mytelf, I, makd no Doubt 
but ſhe eee deſrable and eligible in her ſable Dreis, 
tdan when arrayed with all. the Splendor of the Morning 
Phoſphorus and Heperus are indeed moſt glorious Contraſts of 
what ſhe appeared this Day upon the Sun Diveſted of 
all her uſual Radiance, the ſnewed herfelf in the natural Simpli- 
city of a dark, or opake Planet, ſo large, ſo black, ſo 
perfectly round, and uniform in her Motion, that fie anſwered 
perfectly to all the Ideas of Expectations that had heen formed 
from every Prediction of this great Event. And ſince 1 
have had the Pleaſure of obſerving: this Phænomenon, I muſt 
defire you to give me ſome Account of the fame, and mow: or 
apply it to the Uſes you formerlymentibhed to me. 
Con. The Morning, upon the Whole, proved very rns 
able; the riſing Sun would have been an acceptible Sight; but 
this was not permitted to us at Londen, though, in many Parts 
of England, they had the Satisfaction of viewing it the whole 
Time. However, we had, as if for the Purpoſe, à clear 
Sky, for obſerving the critical Moment, which was that of her 


Egreſs, or Emerſioh From the Sun's Diſk: Which gave usa 


fair Opportunity of obſetving, to nearly a Second of Time, the 
Moment when ſhe touched the Limb of the Sun internally and 
externally, . and thereby to determine the Space which ſhe · paſſed 
in her viſible Path during the Time of her Egreſs: Which Space, 


vere it accurately Aſcertained, would be of the greateſt Oonſe- 


quence for en E een de neee 
Planet's Motio us 

- Euphroſ., Ido not them nder > os _ andſevetl abe Ger 
tlemen were ſo very attentive to that Particular, and that you 
were ſo very buſy with your Watches in obſerving thoſe Mo- 
ments of Time: But were: you ſure that yvur Watches 
were perfectiy ey or e _ . how Fine of thoſe 


Incidents truly? 4642 14 4 
Chen. ' They were | auſted by ee this Night before; j- 


mean 
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mean Time, was not ſo much the Queſtion here ; the 5 
: Thing, in regard to the Time, was tlie Diviſion 3 
candi ; for by this Means we could obſerves. nearly to u Serondof - \ 
Time; the Moment that the Planet touchetl the Sun's Diſk.inter. 
nally, and alſo the external Contact, within very'a-few-Seconds. 
Now, if you remember, I told you that Venur at this Time 
very accurately deſcribed four Minutes of a Degree in an Hour, 
or 60 Minutes of Time, and therefore one Minutes or 60 Se. 
conds of Motion in each: Quarter of an Hour, or 15 Minutes of 
| Time; which is at the Rate of four Seconds of a Degree for a. 
| Minute, that is, 4” for. every Second of Time; from whence 
; you muſt obſerve, that a few Seconds of Time in the Duration 
| of the Emerſion will produce no ſenſible Error in the Space de- 
KH ſcribed hy the Planet in that Tim. 
| Eupbrof.. 1 farther obſerve, that you were not à little an- 
4 xious about the Size or Dimenſions of the planetary Spot, and 
= that you- took Notice in — ible A a: 
W. : Number of Seconds which. Dr. Holly gave. A his Diſler- | 
| tation 
Chon: This is ter Point of no ſmall Pa ds 
: perfolting the Theory of this Planet, as without it no great Uſe 
could be made in Calculations depending upon the exact Time, 
or Space deſcribed in the Emerſion, as: I ſhall. illuſtrate to you 
more particularly in a very large Diagram by and by, which ſhall 
be a Repreſentatian of the Sans Diſk 8 Feet in Diameter, and 
that of the Planet 3 Inches, by which every Thing relating to 
thoſe Particulars will be evident by eden. —— Dr. Ha- 
ky made the Diameter of this Planet 75% whereas ſhe appeared 
by our Meafurements not to be 60”, I had prepared an In- 
ſtrument for meaſuring the Diameter of the Planet with the 
greateſt Exactneſs, but found it nnen apply itin s 
public Company. | 
Euphreſ. By theſe Seen jou can 'aſcortain the Rat 
of the Diameter of the Planet to that of the Sun? 
| Chon, Ves, pretty nicely ; for Dr. Helly gives. e 
951” for the Diameter of the Sun: But by meaſuring it very 
accurately by the Micrometer, a few Days after the Tranſit, 1 
could not make it les than 37 or 960”; and ſuppoſing that how 
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| te Nen us nearly one Minute, their apparent Diameters 


* 


be meaſuted when diveſted of their Luſtre or Radiance. Fl 

Eupbenſ. I remember yu told me heretofore, tliat this Pla- 

net was near as big as the Earth; but ſince you have now found 
her Diameter leſs than was uſually eſtimated, I ſuppoſe ſhe will 
ſhrink to a leſs Bulk, and we ſhall now have a greater Superiority 
over that Planet in _— to M Dann than was e 
ſuppoſed. 

Clean. - Yes, ſhe now Linie pb E this Map | 

nitudes of all Bodies, viewed at the ſartie Diſtance, being in 

Proportion to the Cubes of the Diameters: Now the Cube of 
15 to that af 60, is as 412 to 216, and therefote the Planet is; 
by this Obſervation, reduced to nearly one half of its former 
ſuppoſed Magnitude, or to little mote than half that of the 
Earth, and muſt now be reckoned tlie leaſt of all in the Hea- 
vens but one, vis. Aderaity; whereas, heretofore the Planet 
Mars was thought to be ſo. —— However, her Magnitude 
is ſo very conſiderable, that, in regard to her Vicinity to the 
Sun, ſhe makes the moſt reſplendent Appearance, and has al- 
ways been. regarded as the moſt beautiful of all the planetary 8y- 
ſtem, inſomuch, that the Goppkss of Beauty herſelf was 
honoured with her Name. 

Eupbroſ. —— the Trankie of — is „1000 | 
ed upon As 2 great Curioſity, I ſuppoſe, on Account of its hap- 
pening ſo very rarely; but what may be the natural A 
or Cauſe of this, I ſhould be glad to know, Cleonicus. 055 

Clin. You will eaſily perceive the Reaſon of it, when you 
recolle&t what I have ſaid concerning the Limits of ſolar and lu- _ 
nar Eclipſes, and eſpecially if, with that, we conſider the Small- 
neſs of Venus Diameter compared to that of the Sun, and 

che long Intervals between the Conjunctions of this Planet 
which produce a Tranfit, and, laſtly, the great Proportion 
which the Velocity of the Earth bears to that of Venus in her 
Orbit. —— But to be more particular: You are to conſider, 
(I.) That if Venus was to move in an Orbit quite parallel to 
the Ecliptic, ſhe would then appear to paſs over the , ace of 
Volt " the 


were to each other as 32 to 1. By this Experiment of the ; % 
\ Tranſit, ye find hom much more accurately the Planets are to 1 
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- Space of one Year and 8 Months nearly. (2.) But the Orbit 


of Venus does really make an Angle with the Ecliptic of nearly 


three Degrees and a Half, and therefore the Orb of the Planet 
cannot poſſibly be ' ſeen on the Sun, unleſs ſhe happens to be 
within a certain Diſtance of the Node at thoſe Conjunctions; 
and though the Inclination of the Planes of the Ecliptic and her 
Orbit be ſo ſmall, yet, on the Account of the Smallneſs of her 
Diameter, the ecliptic Limit on either Side the Node would be 
ſomewhat more than four Degrees, if ſhe were to be viewed at 
thoſe Conjunctions from the Earth at reſt. (3.) But the Earth 
and Planet being both in Motion, and fince Venus moves at the 
Rate of four Minutes in an Hour, and the Earth 27 28” per 
Hour, their Velocities will be in Proportion as 240 to 148, 
the Difference of which is 92”: And on this Account the an 

lar Motion of Venus from the Ecliptic (as viewed from the Earth 


in Motion) will be increaſed in the Proportion of 240 to 92; 
and therefore will amount to near eight Degrees and a Half: 
_ . Hence, as her viſible Path makes ſo great an Angle with the 


Ecliptic, the Limits of the Tranſit will be greatly contracted, 
or will not amount to more than one Degree and three Quarters 
on each Side the Node, inſtead of 4 Degrees and 2, as before. 


From hence it will appear, that Venus and the Sun muſt be very 


near the Node at the inferior Conjunction, for any Tranſit te 
Conjunctions are ſo great, the Chance of the Sun's being within 


the Tranſit-Limit when Venus comes round to the Node, is 


conſequently very great alſo; and therefore it will appear, up- 


on all theſe Accounts, that Venus can be very ſeldom ſeen upon 
the Face of the Sun. But I ſhall take Occaſion to illuſtrate 


theſe Things, by a large Diagram, at another Opportunity. 
Euphroſ. You will by that much oblige me, thaugh I can 


| very eaſily apprehend the general Reaſon of all that you have 


now ſaid, from the aſtronomical Principles which I have here- 
tofore received from your Inſtructions. But now, Cleo- 
nicus, let me know what kind of Uſes . intend to ang of 
yer Obſcrvativo on. the Tranſit. 
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ell in Engle ie: great bt general Deſign, viz.. of making 4 
33 "Efinzation of "the: Parallax 22 the Sun could not be pre- 
tended toy this muſt be left to a Compariſon of many Obſerva· 
= tions that: arg made in very different and diſtant Places, where 

1 laxes of Longitude and Latitude favour that Deſign in 


| ont all the Obſervations that have been made here, with 
\ proper Degrees of Accuracy, are compared, the Poſition of Ve- 
ms viſible Path upon the Sun will be nearly aſcertfined : Alſo 
| her viſible Latitude at the Conjunction, and Place of the Node, 
will be deducible from thence, which are Points of the utmoſt 
Conſideration: to be ſettled in the Theory of this Planet's Mo- 
tion. I have prepared a Diagram that may ſerve to give you 
ſome Idea of what I mean, relating to theſe Subjects: That 
part of the Sun on which the Planet appeared to us, let us ſup- 
poſe to be repreſented by HL I MN, s the Center of the Sun 8, 


MH a Part of the Ecliptic, and CD the true Path of the Pla- 


net as viewed from the Center of the Earth, parallel to which is 
the Line SK, making an Angle with the Ecliptic HS K of 


8 Degrees and 28 Minutes, the Angle of Yenus's apparent 
Motion, which T juſt now mentioned unto you; and let APVB 


repreſent the Curve · line Nath of, Venus's — Motion on a 
Sun's Ide. riot vie 

Euphroſ. 1 ſhould be: wok, Apa if you 1 tell me 5 
the viſible Path is not a ftrait Line, as well as the true Path CD. 

Clean. The Reaſon of that you will underſtand as ſoon as 
you conſider, that the Difference between the true and appa - 
rent Place of the Planet is occaſioned by its Parallax, as I have 
formerly ſhewn you, and which Parallax depreſſes the Planet 


below its true Place, and more ſo in Proportion as the Planet is 


farther from the Zenith, or nearer to the Horizon; and conſe, 
quently when the Planet appeared in the Horizon at A at Sun- 
riſing, it was then depreſſed below the true Path at C by the 
whole Quantity of the horizontal Parallax, which is more than 
4 : But as the Planet advanced on the ſolar Diſk, and the 
Sun grow: higher, above the Horizon, the Quantity of of the Pa- 

e 1:M83-21 i 37 3 rallax 


8 | Plate xXXVIII. 


greateſt Degree; and this will be a Work of ſome Time- 
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rallox jn Altitude did conſtantly decreaſe," and therefdte de Ph. 


net's apparent Diſtance from its true Path muſt be alvays dg. 
_ Ereaſing likewiſe as it paſſes from A to D, and that in ſath's 
Manner as to occaſion the viſible Path to be im ſore Degree 
Curve · line; ; ſo that when it came to touch the Sun's Eitb in- 
ternally at (a) when the Diſtance of the Sun from the Zenith 


was about 41®, thetr the Parallax in Altitude was but aboijt 


30%, and therefore the apparent Diſtance from the true Patty at 


the Egreſs was more than one fourth Part lefſs tharrat Furt 


- Buphrof. You have ſatisfied mie in this Particylir; 4501 


ein your Diagram the Planet makes f fame lee 


| ance as ſhe did on the real Diſt: of the Sun. 


Clio. It is drawn pretty nearly i in the une pre 1 


you then faw jt on the paſt-board' Sereen ; y6u' obſerve, the 


Planet; IS U here placed fo as e your: the guns Limb inte na | and 
kame at (a) and (c). > oth 3h 


This, 1 preſume, i can \ bonjechure the Resten of; 


for I well remember, you were often ſpeaking abort the Method 
of determining the Poſition of Venuf's Orbit, from ai Obſetva- 
tion of the Tiine in which ſhe paſſed from fa) to 40, br t 
Time of the entire Egreſs or Emerſion from the ſblar Dif, 


Clean. It is true; my Euphyoſyne, this was whiat muster ne - 


to be more thaw! uſually curious, and anxious in cel obfery- 


ing the Moment of Time for each of the two Contacts; betauſg 


mat Time, if ir could be accurately defined, would: give the 
Length of the Space or Line { ac), then if we draw. the Line 
84 and Sc there will be formed an 6blique Frlangle #64, in 


which all the three Sides are knowñ, ſuppoſing the Diameter of 
the Sun and Planet to be exaQly determined by # Mieronteter. 


If then we continue the Line ca to F, where it meets the Per- 
pendicular 8 F, from the Suri's Cemer, the Diſtance of the 

oint F from q to: will be known, from Principl 
, therefore alſo the Diſtance of F 3, which is juff 
half che Length of the Chord, or parallatic Path of Fete po! 
the Sun: Henee, therefore, the Time of deſcribing that Chord 


nde be known ; alſo from hente the viſible Conjuriffion 8 
will be likewiſe know, and alſo the Point of the Echptie tq 
which t the Line B F * or pee of the Neve Lie ewe | 
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become known: And when, from Obſervations made. abroad, 
it ſhall de known what the true Quantity of Laus horizontal 
parallax is, then E F will be alſo known, which is the Diffe- 
rence of the true Path from the viſible One, and therefore its 
Poſition will be known alſo. gut jt muſt be confeſſed, 
that Matters of fuch great Nicety and Importance ought not to 
be truſted ta; or madę to depend upon one ſingle Obſervation, but 
ought to be dedueed from all that are made of the Planet 
while it was ſeen on the Diſk, but principally thoſe which re- 


late to the Time of the Egreſs, and the perpendicular Piſtanee 


of the Planet from the Limb of the Sun, at different Inſtants of 
Time, during the Franſit. Therefore, at preſent, we 
muſt be ſatisfied to have only a general Notion of theſe Matters, 
and muſt poſtpone the farther Conſideration of them to a future 
Opportunity, that may furniſh us with freſh Materials 1 pro- 
ſecuting this Subject in a more extenſive Degree. 
ETupbroſ. But what is your Opinion, Cleonicus, campetning 
a Satellite's attending this Planet, which has been of late fo 
much the Subject of Converſation, and which ſome of the Gen- 
tlemen preſent apprehended they ſaw on the ſolar Diſk ? 
Cleon. A Man's Opinion in ſuch Caſes avails little or no- 
thing; but this I know, that what the Gentlemen took for a 
\ Satellite in the Sun was only a ſolar Spot, and it is certain that 
what was publiſhed in the common News-papers was the ſame 
Kind of Miſtake; for the Satellite having a ſimilar Appear- 
ance with that of the Planet, viz. perfectly black and 'circu- 
kr, and withal ſo large as to equal the fourth Part of the 
| Planet's Diameter, muſt neceſſarily have been very eaſily ſeen 
on the Suri's Diſk, had any ſuch Thing been there; and farther, 
as the Diftance of this Satellite is ſuppoſed not to exceed 50 Se- 
mi-diameters of its Primary, it is yery certain, as it has been 
obſerved to move in a Circle directly before the Eye, it muſt 
neceſſarily have been obſerved on the Face of the Sun, unleſs it 
happened to be in the lower or ſouthern Part of its Orbit. 
From the Accounts of Mr. Caſſini, Mr. Short, and now of theſe 
French Philoſophers, jt is very certain there is ſomething that 
muſt have appeared about the Planet in their Teleſcopes ; but 
whether it be a Satellite of the ſame Nature and Kind with 
thoſe 
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thoſe which belong to the Earth, Jupiter, and Salem, is 3 
what of a Queſtion, becauſe of the unuſual Poſition of its Orbit, 
and of its very ſeldom and precarious Appearance. Were it only 
an opake Body like another common Satellite, it would, like 
them, appear at all Times in a uniform Manner, more or leſs 
| enlightened, but «Reg in the Form of a Creſcent like the 
primary Planet itſelf; and · as Venus is ſo near to the Earth, at 
her inferior Conjunctions eſpecially, it would be impoſſible not 
to have a frequent View of a common Satellite that attended 
her. You muſt, therefore, in regard to this Phenome- 
non, wait far farther, Information to ariſe from repeated and ac+ 
curate Obſervations,” and, according to thoſe which have been 
already, made, the Time for ſettling the Theory of this Satellite 
ſeems not to be very near: But if ever it comes to paſs, it will 
conduce not a little to the Advancement of Aſtronomy and natu- 
ral Philoſophy ; ; for, in the firſt Place, the Aſtronomy of the 
Secondary Planets will then receive its laſt Perfection, for no 
Satellite is ever to be expected about Mars or Mercury. And, Se- 
condly, the Power of Gravity in the Planet Venus can then be 
known and compared with that in the Sun, Saturn, Fupiter, 
and the Earth ; for the Quantities of Matter in any two Planets 
are in a certain Ratio of the periodical Times and Diſtances of 


che Satellites which revolve about them, and conſequently the 


Forces of Gravity which, are proportional thereto; and that 
this Planet, in her lower Conjunction, approaches ſo near the 
Earth, her Force of Gravity and its Influence on the Motions 
of the Earth and Moon may be looked upon as not very inconſi- 
derable, and conſequently the Share it has with, the perturbating 
Forces of the other Planets and Comets, introducing, Irregu- 
farities in the Motions of the Earth and the Moon, may then 
be eſtimated, and conſequently the Theory of theſe Planets 
(the moſt conſiderable in the Syſtem * wil be W greatly 
improved. 


Euphreſ. Since lc uch great Events 8 on 3 of a 


a 


Satellite about Venus, it is not to be feared, I ſuppoſe, that the 


| Vigilance of Aſtronomers will one Day or other put that Matter 

out of all Doubt, and ſatisfy Poſterity whether it. be a real Sa; 

_ acllite, of a mere Ignus Fatuus that now amuſes them and per- 
| |  - plexes 


— 
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plexes their Curioſity, —— But what iv this: Prepanition;” or 
Apparatus of Globes, Orreries, Wow other r en 1055 ſee 
here upon the Table? 

Con. Theſe, my Euphrofme, a are invaded to entertain you 


with an artificial Traſu, and not only that, but likewiſe to ex- 


plain, at the ſame Time, the Rationale of ſo curious a Phæno- 


menon as far as I can do it by Inſtruments. — It is a great Satiſ- 


faction and Pleaſure which the real Tranſit has afforded ſo ma- 


ny thouſand Virtugſi, but, I think, that is not enough for you; | 


for it has ever been my chiefeſt Care to enliven your Ideas with 
the Rationale of them, and then you have the higheſt Entertain- 
ment that the Nature of Things afford. You here ob- 


ſerve three Inſtruments placed on a Right-line, by each other, 


on the Table; that in the Middle, you will recolleR, is the 
artificial horological Globe which I made uſe of to o expl ain the 

Nature and Reaſon of Eelipſe. 

Eupbroſ. ] ſee it is the very ſame Globe; but the Apparatus 
is not the ſame as you then made uſe of. 

Clin. It was neceſſary here to make an Alteration | in that 
Reſpect; for now this Globe is be connected with the Orrery, 
which you ſee on the right-hand Side, ons with the Tranſit In- 
ſtrument on the Left. 

Euphroſ. But the Orrery is the ſhane: which you e 
uſed in e to me the _ A E at leaſt, ſo far as I 
can perceivre. 5 

Cleon. There is one enen Didſeretice, my Eupbrohne, in 
the Structure of thoſe Orreries ; _—eC— that which I then uſed, 
moved with Clock-work, this, which you here ſee, is put in 
Motion only with a Winch, when uſed by itſelf, by which 


Means it is eaſily connected with, and put in Motion by the 
Globe, by Means of that String which you ſee go . the | 


Pulley. 


on the other Side to the Tranſit Inftrument, as you call it, 


which, as it conſiſts of a Board with a black Ground and a large 


ſilvered circular Plate in the Middle, is, I ſuppoſe, intended to 
repreſent the Sun in the dark Field of View in the Teleſcope ; 


Euphroſ. The ſame String, or filken Cord, I obſerve goes 
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| Likewiſe ſee the ſilken Line go over that Per of the lvered . | 
_ which eaves traverſed on the real Sun 5; and ſo, I preſume, e. 5 
. preſents the viſible Path of 3 on e ene Dia Bene 
Es ay She peo Coils | 


3 "Barth to its proper Poſition for that Time, I bring the Index, 


GNA 


e 11. — 
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| — — — he Motion of the Earth will ne- 
ceſſarily give Motion to the. Orrery on one Hand, and to the 
Line over the artificial Sun on the other; and that, by this 
Means, the Planet Jau will appear in the periodical Reyoju- 
tions about the Sun on one Side, and exhibit the natural Cauſe 
ol her retrograde Motion and Conjunctiòn with the Sun, inthe 
. . Orrerys at the ſame Time that ſhe is ſeen to paſs over the ſolar 
in the Tranſit Inſtrument on the other fide. — And, laſtly, 
che Motion of the Earth, the relative Poſitions of its Inhabitants, 
and the ſeveral Moments of Time for the reſpeRive:Phaſes and 


Diſk, in 


Circumſtances of the Tranſit are all ſhewn by the Globe. 
 Eupbreſ. But if you intend I ſhould have a clear and diſtin 


tes of the complex. Effect of this Apparatus, you muſt be par- 


4icular in explaining what I am to ſons: e e 


2 to, in each particular Part of it. 


Clon. This 1 will do: And, ant. os cofaeiiito abe Our 


f 175 I will place all the Planets in ſuch Parts of the ape, 8. as 


they appeazed in on the firſt-Day of Fanuary, or the Beginning 


of the preſent Year, and, when the Machinery is in Motion, 
you will have a particular Regard to the Motions and Poſition, 


of Venus and the Earth; and, on the 6th of June on the Plate 


of the Orrery, the Planet will come exactly between the Earth 
and the Sun, and rom thence the Manner how the nal (Drake 
dis occaſioned will be eaſily conceived. 9. 


 "Euphreſ. That I ſhall attend to 3 but what am Leben 


Snag? yt ot #7; 
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at one End, to point to the 6th of Jui, uhich will bring 


the North-pole of the Earth to its proper Situation: in the en · 
lightened Hemiſphere.  (2.) As the Sun is then over the middle 
Point of that Hemiſphere, I turn the Globe till the Meridian 
of London paſſes through the Sun in that Point, and there bold 


points to XII at Noon. 
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119 i it faſt, 1 turn the Dial-plate till he other End of the Index - 
on. (3.) Then I revolve the Globe backs -/ 
ward, till the Index points to about a Quarter after II in the 


Morning, which was nearly the Time of the Beginning of th& 
Tranſit at Landin. (4.) Then the and of Great-Britainy and 


all other Places have their e mee for that Phaſe 


of the Tranſit. Wok 
Bupbrof... I ſappols you. ul eat pet articular Phleoyhd 


it is ſituate. in the light ordark Hemiſphere, will be able to view; 
or not to view the Beginning of the Tranſit; Th us, for In- 


ſtance, London appears at that Time far within the darkened 


Surface of the Globe, and St. Hela till. more remote from tile 
Circle of Illumination, whilſtz on the other Hand, I ſee Ben- 


coolen in Sumatra, and all the Eaſtern Part of the Globe in the 
ilumined Hemiſphere, viewing: the Planet entering the folar 


| Diſk, in various Altitudes above the Horizon, 


Chan. If now, in the laſt Place, you caſt your Eye ou che 


black Ground of the upright Board, you may obſerve, on the 
Leſt- hand Side of the filvered Sum, a large black round Patch 
juſt ready to enter, and e 2 on the * of the Solar 


Orb. 


at all, that I did not perceive it at this Diſtance. By 
the braſs Screws on the Side of the Board, I ſyppoſe you can 


adjuſt the Path of Venus to any Part of the Sung or ſo as to cut 


the Eeliptle in any given Point, as the Poſition of the Nodes 
require; and the Limb of the Sun being divided into Degrees, 


the Quantity of the Arch-at the Ingreſs and Egreſs of the Planet 


from the Ecliptic Diameter of the Sun is eaſily repreſented. 


Chon, Vou ſeem now to have a Juſt Apprehenſion of the 
Uſes and Deſigns of the ſeveral Parts; it remains, thereſore, 

now to put the whole in Motion, which, as it is very flow; 

vill afford you an Opportunity of viewing very minutely all the 


Peculiarities of the Tranſit in each ſeparate Machine. I 


| 2 up the Spring, and now obſerve the diurnal Motion of the 
arth, 


= the n Motions about the SUN, ——— 
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Eupbroſ. 8 1 ce it now. nd my Dos but befars 
it was ſo much of the Colour of the Board, or rather no Colout | 
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and the artificial Planet or Patch juſt entering the eaten Lind 
of his Diſk, 


Eupbroſ. The ſeveral Pinion you mention in the reſpec. | 


tive Machines: are now very obvious: In the Orrery, Tee al 
the Planets moving in their proper Orbits from the Beginning 
of the Year; and tho' the Earth be at that Time before the Pla- 


net Venus, yet, as that Planet follows with a quicker Motion, 


ſhe is every Moment advancing nearer and nearer to a Conjunc. 
tion, *till at Length I perceive them both in a right Line with 
the Sun, on the 6th Day of June, on which Account, as ſhe 
is then ſo near the Node, ſhe is there ſeen to paſs over the 
Face of the Sun; and as ſhe is then deſcribing that Part of her 


| Orbit between the Earth and the Sun, ſhe muſt neceſſarily ap- 


pear to have a retrograde Motion, and enter the Sun's Diſk on 
the eaſtern Side, as, I well remember, you ſhewed me in a 
former Leſſon on theſe Subjects: all which gives me a clear 
Idea of the aſtronomical Rationale of this famous Tranſit. — 
Then, with Regard to the Earth, I perceive it moving with a 
diurnal Motion analogous: to that of the real Earth. —— At 
the Beginning of this Motion, the Index points to II o'Clock 
in the Morning, and the Iſland of Great-Britain then is in the 
darkened Hemiſphere ; and I have the Satisfaction of ſeeing, 
in one View, how all the Parts of the Earth are fituated in the 
_ enlightened and dark Hemiſpheres, which gives me a clear 
Idea of the Times in which the Beginning of the Tranſit will 
| bappen to all the Parts of the Earth where it will be viſible, and 
of all other Parts of the Globe where it will not be'ſeen. 
Cleon. Here I muſt interrupt you for a Moment. you 
remember that ſome Mathematicians were ſent abroad to obſerve 
the Tranſit in diſtant Parts of the World, their Deſtinations 
were originally to the Iſle of St. Helena, and to that of Sumatra: 
the firſt of which you obſerve near 16® of ſouth Latitude, and 
about 6 30 Weſt of the Meridian of London, and therefore 
far from the enlightened Hemiſphere at the Beginning of the 
Tranſit, inſomuch, that they only arrive to it juſt Time enough 


to obſerve the End of the Tranſit in the Morning: nor had they | 
any other View originally, in their Deputation to St. Helena, 


than of wien the — of 1 Tranſit near the Nd that 


they | 
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| ey might have the greateſt Parallax of Altitude, which in that - 


Caſe would be nearly equal to the horizontal Parallax of the Pla- 
net. — But with Reſpect to the Ile of Sumatra, or Bencoolen, 
the Deſign was there to obſerve the Times of the Beginning and 


lud of the Tranſit both, and conſequently the Duration of the 


whole, in order to compare it with the real Time of Duration 
zz obſerved from the Centre of the Earth; and for this Purpoſe' 


you ſee this Iſland is ſituated moſt advantageouſly in the enlight- _ 


ened Hemiſphere ; but, by a Paragraph i in the late News Pa- 
pers, we underſtand this great Deſign i is fruſtrated; for, by that 
we learn, that thoſe who went out inthe Sea-horſe for that Depart- 
ment were obliged, by ill-fated Incidents, to put in at the Cape of 


zul Hope, whoſe Situation, as you ſee on the Globe, at the Time 


of the Beginning of the Tranſit, is far within the darkened Hemiſ- 
phere; and conſequently the moſt intereſting and important 


Part of the Phenomenon, and which was their particular Bu- 
ſineſs to obſerve, was wholly inviſible to them. For as the Cape 


if Cod Hope has a greater South Latitude than St. Helena, and 
a leſs Diſtance from the enlightened Hemiſphere, the Parallax 


both of Altitude and Longitude will be much Jeſs there, and | 
conſequently the Obſervations made at the Cape will be of much | 
leſs Conſequence than thoſe at St. Helena, and therefore anſwer. 
no Purpoſe at all : So that the Share which England is likely to 
have in the Diſcovery of the Parallax of the Sun is not likely to 


be great, unleſs any of our Nation at the Factories in the In- 
des, for the Honour of their Country, or their own Curiofity, 


ould be excited to make their Obſervations at the Beginning... 


and End of the Tranſit very nicely. 


Euphreſ. This will be a very ungrateful Piece of Mag tort. 


the curious Part of the Public, eſpecially to thoſe who could 


wiſh to ſee England 3 as renowned for the Improvement of aſtro- 5 


By 


nomical Science, as by the Succeſs of its Arms. - 


this Time I ſeg the Britiſh Ile is juſt upon entering the inumined : 
Hemiſphere, and the Index now points to about 4 after II: 
—— But the Cape of Good Hope is ſtill in the dark. And juſt 


now I perceive the artificial Planet, or Patch, juſt riſing above 


| the Horizon, and ſo far advanced on the Solar Diſk as it ap- 


peared to thoſe who had the Pleaſure of vie wing that Part of 
* 5 the 
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the . As the Motion of the Earth continu, 
| the Parts of the Surface are ſucceſſively brought into, and car. 
ried out of the enlightened Hemiſphere, and England, amongſ} 
the reſt, gradually proceeds towards the Middle Part of its diur- 
nal Arch. In the mean Time, the Planet regularly ad- 
vances on the Sus Diſk, ——and js nearly in the Middle of 
her Path when the Index of the Globe points at VE. —. 
The Cape now enters the Sun-beams, and obſerves the Tranſit 
more than half over, while the hun is not yet riſen to St, Helma, 
—— The Earth keeps revolving uniformly upon its Axis, and, 
- length, brings St. Helena to enter the enlightened Hemiſphere, 
and ſoon after views the End of the Tranſit at a ſmall Altitude 
of the Sun above the Horizon. — T obſerve the artificial Pla- 
net to be now much about that Poſitian af the Sun's Diſk as 
when l firſt ſaw it thro the Teleſcope, viz. about ſeven o'Clock 
in the Morning of that memorable Day. The Motion here 
of the Planet, I plainly ſee, is every Way ſimilar to that of the 
real Planet on the Sun's Diſk, The Motion of the Planet and 
the Earth being perfectly correſpondent 1 to each other, at length 
the Patch arrives at the weſtern Limb of the Sun, and ſhewys the 
internal Contact of the Planet at the Time the Index points ta 
a few Minutes after VIII in the Morning. — And it is yery 
curious now to obſerve the artificial Egreſs, which ſeems in 
very Reſpect to bear a proper Reſemblance to that of the na- 
tural one. —— The artificial Tranſit is juſt now at an End, 
for the Patch is now in external ContaRt with the Limb af the 
San. The Index of the Globe now points to nearly half an 
a Hour after IX, fo that I obſerve the Time the Egreſs here is 
about 18 Minutes, which is the ſame as was obſerved of the 
feal one. In the laſt Place, 1 ſee the Poſition which our 
Hand had on the enlightened Hemiſphere at the Time of the 
total Egreſs, and alſo the relative Situation of all other Places 
Where that Phenomenon could he ſeen. And now, Cl 


onicus, 1 muſt acknowlege that you have, by this Means ar 
Contrivance, conveyed to my Mind as perfect a Knowlege 
af the geographical and optical Principles of the Tranſit as ] 
gould poſſibly have from any detißein Machinery, and, for 
your 
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Inſtrument imploys both the Eyes; 
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your Care and Trouble herein, ſhall ever think xa highly 


indebted, 

Clan. It ever was, and will be my Study to repreſent the 
various Phenomena. of Nature in ſuch a Manner as may moſt 
exactly correſpond with the Operations of Nature itſelf, and 


nothing will more felicitate my Succeſs than the Pleaſure and 
Inſtruction that may thence redound to one who is ſo dear to 


me as yourſelf, — I fear T have, by this Time, proved te- 
dious ; but you will remember, it is upon a Subject that, lie 
the ſecular n. happens but once in an Ase. 


DIALOGUE XII. 
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ON laſt Converſaticn was a Digreſſion from our 12 


lations on the Nature and Uſe of optical Inſtruments. But it 
happened very opportunely to a moſt ſignal Inſtance of the 
latter, as I then obſerved to you, ———— I ſhall now 
return to the former Subject, which I ſhall-re-aſume with the 
Conſideration of the Nature and Uſe of Binocular Teleſcopes. —— 


8 — 


We have already largely enough deſcanted on all the common 


Conſtructions of this Inſtrument ; but as the Binocular Tele- 


| ſcope is of a different Form, and has a very peculiar Property, 
I thought it might be worth while to ſpeculate-on the Nature of 
it for an Hour. 


A French Author, formerly, (P. Cberu- 
bin) had ſo high an n Opinion of this Inſtrument, that he wrote 
a large Volume in Folio almoſt wholly upon the Subject; and, 
indeed, ever ſince their firſt Invention their Effects have been 
greatly admired by all who delight in Optics. 

Eupbraſ. If I can judge from the ſound of the Word, this 
and as I preſume the 
Inſtruments you ſpeak of, are thoſe before us, they appear to 
| Fn | 5 _ 


| 
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me to be a double Teleſcope, one of the refrain g. and the other 
of the reflecting Kind. 

Clan. You obſerve very rightly'i in ene Reſpect; the Bi. 
ocular Teleſcope conſiſts only of the Glaſſes of two common 
Teleſcopes, properly adjuſted, to ſhew the ſame Object to both 
Eyes. You will readily conceive the Deſign and Utility - 
of this Conſtruction by conſidering how great the Advantage of ; 
cn Viſion by two Eyes, is, in Compariſon of that by one 

: It hath been uſually made an Argument of a moſt obvious 
Patience, that Animals are in general furniſhed with two 
Eyes, that they might not be dark with the Loſs of one; but 
we may add to this, the great Pleaſure and Perfection of view- 
ing Objects with two Organs of Sight inſtead of one: Nor is 
this at all difficult to be experimented, as 1 make no Doubt 
you have oftentimes had the Curioſity to try. 

Eupbreſ. 1 have many a Time tried. that Experiment, and 
found the Difference very ſenfibly : The Field of View 
is not only more confined by ſhutting one Eye, but the Objects 


are leſs vivid and bright, and ſeem, as it were, diminiſhed and 
contracted to the View. e 


"Chom. It is all very true that you ſay; but” tis s very a . 
able; that the Difference is nothing like ſo great to the naked 
Eye as by the Teleſcope, where, as we may ſay, this very dif- 
ſerence is magnified in Proportion with the Objects themſelves; 
and this is that very wonderful Effect that I juſt now mentioned, 


and which ſo wonderfully recommends this Inſtrument to all 


the Curious. - 
Euphraſ. But how are the two 5 Tclefrophh adapted to ex- 
hibit one Idea of. the Odject only: One would think, that, by 
two Teleſcopes, we ould 1 wavy two pans Views of the 
ſame Object? . 
Clem. The natural Reaſon of this is the fame as that by 
which an Object appears but one and the ſame to two naked 
Eyes, notwithſtanding there are two Images formed, one in the 
Bottom of each Eye. For by the wonderful Diſpoſition of 
the nervous Syſtem, the two optic Nerves are united in the 


ſame Part of the Brain, where the Senſations of each Image, 
or the Ideas which they occaſion, are united in one, and fo 


preſent 
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preſent it to the common Senſory of the Mind; and you will 
eaſily conceive that the Teleſcope, ſingle or double, does not 
multiply the Image, but magnifies it only. The Image i in each 
Eye is ſtill the ſame, but only larger; and therefore two Te- 
leſcopes only produce two larger Images to the Eyes, inſtead, 
of two ſmall ones, and conſequently the Mind has Mill the” 
ſingle Idea of the Object, but enlarged. Vo 
| Euphriſ. I preſume, this i is pretty much a ll Caſe with 
thoſe who uſe Spectacles; for they, with. two Glaſſes, teg * 
Object enlarged, but ſingle at the ſame Time. TT wo 
Clan. Your Compariſon will hold, provided the Speclacks - 
you ſpeak of are diſpoſed as they ought to be, (but thaſe of the 
common Make are not,) viz. when the Axis of the Glaſſes are 
both directed to the Object that we view, and there inter- 
ſet each other : And this. is the Caſe of the two Teleſcopes 
which compoſe this Inſtrument, the Axis of each are ſo direct- 
ed, by adjuſting Screws, as to point to, and terminate-in the 
Object we look at; for, in that-Caſe, each Teleſcope pre- 
ſents the ſame View, enlarged, .as we have in ſmall, by the nak- 
ed Eye: Thus, two Teleſcopes, in that Reſpect, has the Ef- 
fect of one, with this important Addition, that the Field of 
View in the Binocular Teleſcope, tho? really the ſame as in 
the ſingle one, is yet ſeemingly vaſtly enlarged, at a greater 
Diſtance, ſhewing the Objects more ſtrong, bright, and perfect, 
than they uſually appear; which is one of the moſt agreeable 
and noble Deceptions that can be found in any optical Inſtru- 
ment, of which I ſhall now gratify you with an Experiment, 
having firſt obſerved to you, that while we look thro! the In- 
ſtrument it is neceſſary to turn two Sets of Screws, to adjuſt 
it to the Eye, one which moves the Object-glaſſes, and the 
other the Eye- glaſſes, nearer to, or farther from each other, 
'till the Axes of each Teleſcope chicas with thoſe of the 
Eye and nicely meet in the Object. In this Manner 1 
have now adjuſted the Refracting Binocular, and now, if you 
take my Place, you will ſee yonder Houſe in the moſt agreeable 
View you ever beheld it. 
Eupbreſ. I do, ſure enough. — * Gl every Thing juſt 


25 you * deſcribed it: — Wich both my Eyes I fee 
| the 


ing Objects with one Eye inſtead of two. 


nify more than the Refractors: 


the fame Objects in this compounded View: 


272 2 young 01 E 77 12 1 * 


the Field of View, in Appearance, wonderfully enlarged: Thi £ 


| Appearance of the Houſe more natural, eaſy, and vivid. 
But when I ſhut one Eye, then I ſee the very great Difference 


you ſpeak of, the Field, as it were, ſeems contracted as well as 
the Objects; and every Thing has a poor and unpleaſant Al. 
pet in Compariſon of the former. To, tell you the 


Truth, Cleonicus, you will, by this Experiment, put me out of 


Conceit with the common Teleſcopes. TI can ſcarcely 
think I ſhould reaſon well if I uſed a ſingle Teleſcope inſtead 
of a double one, any more than I ſhould, if I preferred vikw- 
Pray, is the 
Effect nearly the fame in the Binocular Refleftars?. 41 8 
_ Cleon. It is there in Proportion heightened, as they 1 mag · | 
have fitted them for 
Look now at the ſame Object N 


your View: 


them. 


Euphroſ. wah, this is a indeed: nn may truly 


| fay I never Knew what it was to view Objects thro* a "Tele | 
ſcope before. I have ſeen them indeed magnified, and thought 


that was a wonderous Effect; but I ſcarcely know how to ex- 
preſs the different Senſations which ariſe from a Proſpect of 
Here is truly 
(je ne ſgay qua) ſomething inexpreſſibly delicate, grand and 


| delightful in the Effect of this Inſtrument It is amaz- 


ing to me, that every Lady or Gentleman of Fortune and 
Curioſity has not one of theſe Binoculars in their Poſſeſſion. 
Chon. You might be in an eternal Amazement if ſuch 


Things were to excite it; the Caſe is fo far otherwiſe, that 
you ſeldom obſerve the Purchaſe of any Inftruments is in Pro- 


portion to their Merit and Uſes : Things in common Vogue, 
that give us no Trouble to underftand their Uſe, and which 
have been made Time immemorial, are moſtly the Subject of 


common Demand; few inquire after new, or more perfect 


Improvements. But yet, I cannot help wondering a lit- 


- tle, with you, that there are not more of thoſe curious per- 
ſons than we find; fo very few there are, that I never ſaw but 
one of thoſe Binocular RefteRors, yet, in any Gentleman's Col- 

lection of optical Inſtruments, and yet therei is nothing i in the Price 


that 
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that is ſo very extraordinary, or difkcult* in its Ute, that mig lit 
deter People from having them. Eſpecially as to the Reftactin ng 
Binoculars; whoſ& Expence and Uſe ate both very redfonabl 
and eaſy. Of theſe there were no leſs than three or fout of dif- 
ſerent and very. curibus Conſtructiom i che Muſæum of his 
n the late Duke of Argyle. on 

Fipbreſ. And Ws Ducheſs, A "660 Naveks wap SY 


every Inſtrument of every Form and Conſtruction that << uld, a. 


ford me any different Pleafure and Inſttuction; and T ſhöuld 
wg look upon thoſe Tnftruments"; as ' this 'principa Tuna 


Ons. There is iyet amber” hefty Thien, which, 
at our next future Leiſur * mall dsferibe to you, 4nd tho” it 
bas no magnifying Power for diſtant Objects, is not without 4 
Variety of Uſes adapted to the Amuſement of Ladies ad Gen- 
temen, and and with fe T tare ay, bet: "wilt be very a 
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MENT for meaſuring the ANGLE 3 E of Vi SN, the 
apparent MAGNITUDES, and Wien „O. 
jecls; for viewing i Punurs, PICTURES) 
"I" Ge. g : 1 518 15410. au: 69 "nh bg 
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L now IRE" my Bupbreſnd(0withy 4 Amal 6 tieal 
Inſtrument. that is not 7 be: ee e 
many conſiderable Uſes. b tt eee a 
Fupbroſ It makes but a ſtnall „ ne 
Value and Uſes of Things, in general; depend very tele on their 
Bulk. Pray, What are the Peculiarities of his Inſtru mt! 


1 


Clem. I ſhall relate them to you in Order, n | 


tem by Experiment: One Thing, however, I ball premiſe 
Vol. II. | Nn 8 with 


* 


PTC 2 
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* 
N 
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ſame focal Diſtance : 
as you ſee, one at each End of the Inſtrument, and from this 
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with, reſpect to the Nature and Conſtruction Feat ag A k 
is a Property quite peculiar to this Inſtrument, and that ig 
this, viz. that it gives you à cliar View of diſtant Objects, withay 


magnifying them at all, and, at the ſame Time, it praſents you with 


a. magnified View of Objedts near at A. by. a proper , of 
Glaſſes. 1 5 

Eupbroſ. Profy what, ; and how ug. o- have. you in 
this Inſtrument „„ 3 

Clin. There are eſſentially no p wore han two Tent. ga 
thoſe both of the ſame F orm, or Figure, and conſequently of the 
And, as to the Poſition, they are placed, 


Caution you will eaſily underſtand the Nature of the Inſtru- 


N ment, from what I have, formerly ſaid of a Teleſcope with two 


And now I perceiye the Truth of all you ſay, — 


Glaſſes; 3 for in ſuch a one, you remember, I, told you, that the 
magnifying Power was in Proportion of the ſocal Diſtance of the 
Object-glaſs t to the focal Diſtance of the Eye-glaſs, Now, in 

this Inſtrument one Glaſs is to be conſidered as the Object. glaſs, 
by which an Image is formed ; the other, as an Eye- glaſs, by 


hielt it is viewed; but ſince theſe Glaſſes have an equal focal 
Diſtance, the Imags will be equally diſtant from either Glaſs, 


and conſequeptly there can be no magnifying Power at all with 


__ to diſtant Objects: For the Image will appear under the 


i to one Ey. applied to the Glaſs, as the Object does 
e other naked ye, and therefore they; muſs appear equa), 
10 15 ou will find by Experiment. 85 

upþref. Pray, let me try that ——— _ — Twill 
place myſelf on this Side of the Room, and look on the Saſh- 
window on the other Side, and ſee how the uarrels appear, 
in the Manner you formerly directed me by viewing it with 
one Eye applied to the Glaſs, and the other without it, —— 
each Quatrel 
in the Window is of the ſame Bigneſs in the Inſtrument as to 


the naked Eye, and, by properly removing it, I make the 


whole Frame in the Nee exactly coincide with the Appear- 
ance of the Window itſelf to the naked Eye: Which, therefore, 


fully, proves that wo _— and the OMAN are . to us 
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Claw. You will farther obferve, that in the Conſtruction 
o this Inſtrument. there is a Screw and Cell in the middle 
part, for another Glaſs; which is to be of the ſame focal 
Diſtance with the other Two, whoſe Uſe is te render the 
Field of View more perfect towards the extreme Part; by 
which Means the Eye may be applied nearer, and view the Ob- 
jet to much greater Advantage. You will fatisfy your- 
if by the rene For I have now put in the third Jeb 


Glaſs” ninth 4 
Euphroſ. It is really fact: The Images of all Objects that I 


- view, appear in an enlarged, and a much more perfect Field, 


even to the extreme Circumference ; this Glaſs is a great Age 
tion to the Diſtinctneſs and Perfection of the Inſtrument. 
But it is ſomething of a Paradox to me, that a Glaſs, which, in 
itſelf, has ſo conſiderable a magnifying Power, ſhould yet, when 
placed in the W appear to have no Effect of chat a 
Kind. 

Claon.  Opiical Glaſſes, applied i in different Critics 
will have different Effects; it's Diſpoſition in the Middle of the 


Inſtrument gives it no Power of magnifying, but W N per 


fecting the Field of View. _ 

Eupbroſ. The Image I obſerve is inverted; but that, I pre- 
ſume, is no Obſtruction to the Uſes you would make of this 
Inſtrument: But, as it neither magnifies nor diminiſhes, 
[ ſhall be glad to know wherein the Uſes of it conſiſt. 

Clean. That 1 ſhall now particularize to you. It i is there- 
fore. to be obſerved, that ſince the Object and the Image appear 
under the ſame viſual Apgle, that Angle may be eaſily eſtimated, - 
or meaſured by this Inſtrument, dy adapting a MICROMETER 


to the middle Part, where the Image is formed in the common | 


Focus of both the Glaſſes, which Micrometer may be made of 
many different Forms, viz. (1.) With a Screw having very fine 
Threads, or (2.) by Means of parallel or equadiſtant Lines. 
drawn on a circular Piece of plain Glaſs very near to each 
other; or, (3d). by two Hairs moving parallel to each other 
in a ſmall braſs Frame placed in the middle Part of the Inſtru- 
ment. 
Euphroſ. How; by Means of theſe Micrometers, you mea- 
fure a viſual Angle, be pleaſed in the next Place to explain to 
N n 2 me; 


r 


- Dez; 1 as yet, IL am not ene n theſe Jiffy. 
ments of Meaſure. e e 


Clken. A Micxomzrzx i is an e of 990 imthe 
b Computations of Aſtronomy, which concerns the Magni. 
tudes and Diſtances, of the heavenly. Bodies: But, in the Uf 


of this Inſtrument, great Exactneis is not required; 3 and ther- 
fore a Micrometer made of a Screw will anſwer this generalPur-. 


poſe. as well as any, and will be more ſimple and leaſt expen- 
ſive of all others; and a Screw that has forty Threads in an In) 
will be ſufficient for this Purpoſe. Then, if the focal Diſtance 
of the Glaſſes be one Inch, the Angle, which is ſubtended by the 


| Interval between two of thoſe Threads, will be 1* 26% and two 


will ſubtend an Angle of 2* 527, and 3 Threads will e 
Angle of 4 18“, and ſo on; the Angles and their Subtenſes 
being very nearly proportional, when very ſmall, and thereſore, 
by obſerving how many of thaſe Threads of the Screws the 
Image of any Object occupies, it will be known from tlience 
OY what the Quantity of the optic Angle is under which it appears: 
1 And if a Screw has a greater Number of Threads to 
an n Inch, as ſuppoſe 60 or 80, the Accuracy of the Inſtrument 
in meaſuring the optic Angle will be in ſuch Proportion greater; 
But though this Ute of the Inſtrument may the leaſt 
concern you, yet it may be oftentimes of great Importance ta 
thoſe who are concerned in meaſuring the Angle under which 
diſtant Objects appear, which are generally very ſmall, in or: 
der to form a Calculation, or an Idea of their Diſtance, by pre- 
viouſly knowing the Dimenſions of the Object. Thus, for 
Inſtance, by knowing the Number of Feet in the Length. of the 
O. oſs on the Top of St. Paul's, and obſerving, by this Inſtru- 
ment, what Angle it ſubtends to the Eye, a Perſon will imme - 
giately find, by the Rules of ＋ Wen „what 3 he 
is from that Object. 10 ; 
i _— This is an Affair of too mathematical a | Nate 
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Cl leon. There are, 2 certa! a > the next L n mention 
is one of them, which is, that by Means of this Inſtrument 


ye may eaſily judge of the comparative, or apparent — 
nitude 
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zitude of Bodies: | Far? when you would dompare the apparent 
Magnitude of any two Objects, you only move the Infirument 
in ſuch a Manner, as ſhall bring the Image in each Object ſuc- 
ceſſively upon the Threads of the Screw, and then obſerving 
how many of thoſe Threads are occupied by each. Thus, for 
Example, if the Image of one Object was equal to the Diſtance 
of two Threads of the Screw, and another meaſured: three: 
Threads; then their apparent Linear Dimenſions would be in 
Proportion as 2 to 3, and their Surfaces in Proportion tothe 
Squares of thoſe Numbers, viz. 4 to, and their Solidities as 
the Cubes, or as 8 to 27: And thus the: comparative _— 


Magnitude of all diſtant Bodies may / be eaſily cſtimated.. 


- Euphroſ. This, I allow, is a very pretty and inſteuctiwe Uſe 
of the Inſtrument, as nothing is more common than to hear 
People aſk, How large do ſuch or ſuch Objects appear ? where- 
as, it is impoſſible to give any Anſwer to ſuch: Queſtions, 
without a Method of comparing their Magnitude with that of 


| ſome other Object that we know; which, by what you have 
bow ſaid, I. find is very uy to be done 'by ſuch a Micro- 


neter. — 

Cleon. Ane bes Uſe al this Ban en equally curious and. 
amuſing, is, to meaſure: the Diftance of any Object without 
any Skill in Geometry, or the leaſt Degree of Difficulty : Thus 


ſuppoſe you obſerve the apparent Image of any Object upon the 


Threads of the Screw, then, if you walk ſo far back ward till 
the Image of the ſame Object occupies but half the Number of 
Threads, or if you go forward t till the ſaid Image meaſures 
twice the Number as at firſt, in either Caſe you walk juſt ſo 
far as is equal to the Diſtance of the Object from your firſt Sta- 
tion; for you well know, the apparent Magnitude of Bodies 
increaſe or decreaſe very nearly with their Diſtances inverſſy, or, 
that at twice the Diſtance, they appear twice as ſmall; windy: at 
half the Diſtance, they appear twice as large. 

' Eupbreſ. I believe I pretty nearly ee your Abu. 
ing: For, ſuppoſe. I was on the Bank of a River, and took, 
with this Inftrument, the apparent Magnitude of the Body of a 
Tree on the other Side, and then Retreat from the River, ſo 
far, till I obſerve the Image of the Tree occupy but one Half 


the N umber of Threads as before ; ; then the Diſtance J have 
gone 


- 
; % 


/ 


% 
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gone back from the Bank will be. juſt equal: to the Width of 
: 5 n which by chis eaſy Experiment becomes known. 
Cm. That is juſt the Thing that I mean; and, in like 
Manner, you may apply it to meaſure the Diſtance of many other 
inacceſſible Objects. Again, another Uſe of this Inſtrument - 
is to view-the Height of an Object, when you know the Dif. 
tance from it: F or, by knowing the Number of Threads in the 
Screw which go to an Inch, you, by that Means, know the 
Proportion of the Image of any Object to the focal Length of the 
Glaſs; and this is the very ſame as that of the Height of the 
_ Obje to the Diſtance you are from it; and therefore you may 
only ſay, as the Number of Threads contained in the focal 
Length of the Glaſs is to the Number of Threads which mea- 
ſure the Image, fo is the Diſtance of the Object to the Height 
of it; which n. as known withaut any: . 
Trouble. 

Eupbroſ. This eee of the 1 rde appears not 
the leaſt conſiderable, to thoſe who underſtand the Rule of Three. 
But you were mentioning ſome other Uſes which would be ſtil 
more intereſting than theſe, vix. * as relate to — 
Prints, Pictures, &c. 

Cleon. Theſe Uſes require a Change of Glaſſes i in the * 
ſtrument; for as one principal Deſign hereof is to view diſtant 
and perſpective Prints, one of the equa} Glaſſes at the End. 
muſt be chang'd, for another whoſe focal Diſtance is longer; 
for then that will add a magnifying Power to the Inſtrument: 

dut this is fipon Suppoſition, that the Print or Picture that you 
view, is at a Diſtance from you, and in itſelf not very large, 
or greater than the uſual Size of Family Pictures. But if the 
Picture, or Print, be in itſelf very large, and near at Hand, as, 
for Inſtance, upon the Table before you, then will the Inſtru- 
ment, without any Change of Glaſſes, do; for in this Caſe a. 
magnifying Power is not required, the Image filling the whole 
Field of View, without it; and, indeed, that is the only Rule to 
be obſerved in all Caſes n that ſuch a Glaſs be applied 
as will cauſe the Image of the Object to appear as large as the 
Field of View will admit of, and then the beautiful Effects of 
the Inftrument will appear, viz. a moſt natural and fine _— 
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of all the Parts: This will” be better ſeen by Experiment; than 
expreſſed by Words. Here, | view the perſpective Print 
before you on the Table, without changing the Glaſſes. 
Eꝛupbroſ. It is a fine View of St. Paul's Cathedral, I ſee at 
once: The auguſt Pile riſes to the View, and its ma- 
Dome and Croſs appear ſublime in the Air: ——— The 
Pillars all in proper Arrangement and Diſtance, and the whole 
Architecture appears in the natural and glorious Conſtruction of 
the Weſt Front: The fpacious Area, or Court before, , appeats 
expanded and in the ſame natural Perſpective as if I was 'view- 
ing it from the adjacent Corner: ſnop in 'Zudgate-flreet: —— The 
Pedeſtals are all erect, and her Majeſty, with the other emble- 
matical Statues, appear as natural and vivid as on the Spat. 
- Upon the Whole, I think this a ſufficient: Proof of 
the excellent Uſe of. this: Inſtrument * en Perſpedtive 


Prints. 


Cleon. But y you wil * - eaſily 3 3 the lan Glaſies 


will not ſuffice for viewing Prints hanging at the oppoſite gide of 


the Room, as the Image will be there too ſmall for all its Parts 
to appear diſtinctly: For your Satisfaction, I will place the ſame 
View of St. Paul's, with a good Light, mne | 
then you may view it with the fame Glaſs... 

Euphroſ; I do as you inſtruct mes I view le 3 


but not with the ſame Satisfaction as/before : it is in: Per- 


ſpective, I confeſs, but the Appearance ſo diminutive and in- 
diſtinct as convinces me, that ſome Degree * n is 
now neceſſary. a +48 YH 


 Clon. I will + the Glaſtes, and. apply: one Bones for | 
the Purpoſe, and then you will n . ſame * 72 


2s before. 


Eupbroſ. It is very true; the . pile hks nowithe 
ſame Appearance of Grandeur as to the naked Eye. 
But now let me view a PRETTY or ſome ſuch Ws * 
tive Painting. 6 

Clean. I will go and invert ao three for this "WY 
withoat letting you know what they are till you view them. 


——— - There is one now ready, can you tell me what Part of 4 


England you ſee? i 
_ Ewpbref, 


4 
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« Euphroſe: Yes, that I can without Hefitation t T 


muſt neceſſarily conſider myſelf as on the Summit of 
Hill, and there ſuryeying the beautiful Scenes of the: diſtant 
Country and Villa's all below: Tne perſpectius Diminu- 
tion and tortuous Irregularity of this! noble Stream —— the 
Foteſt, Fields, and Lawns, all attract the wondering Eyd — 
But what a Change have you ſuddenly made, from ſo delightſli 


a. Scene to one fo ſhocking to human Nature 1 Cathedrals, | 
Palaces, and the moſt beautiful Ranges of Houſes,” all in one 


confuſed and ruinous View. Methinks, I ſee x City all in 
Commotion, and falling by the tremendous Shocks of an Earh- 
quake! This, therefore, I am fatisfied, is 4 View of the tert. 
ble State in which Liſbun has lately, and often appeared, from its 
moſt inauſpicious Situation. The Scenè is again moſt won- 


derfully changed; the Riner of a fine and flouriſhing. City now 


regales my View, and the glorious Appearance of a Bridge 


conſtructod with one Arch, makes me! fancy myſelf at Neuice 
viewing the Rialto, fo famed. throughout the World. Tlleſe 


Inſtances of perſpective Views are fufficient.. Let me neiit be 
tune Effect in viewing Portraits: and family Pictures:. 


Clem. L muſt take one down, and: put it in an inuerdod Poſi- 


th for the Reaſons I have heretofore mentioned: 2.0 At dal be 

that uenerable old Face of yaur Grandfather, of which dd Have 
often expreſſed ſo high a Value; for, by this Inftrumenty: you 
will fee how properly, and with how! chin Jon Wen 
——— Take a View of it. t 1511 £21 22307803 «5 N Ne 


Eupbroſ. Upon my Word, it almoſt W him im lage 


e Face, as it were, ſtarts from the Canvas, and the 
poor old. Gentleman ſtems to regard me with fo natural x Smile; 
as if he knew me in the near Relation, his Eyes ſeem 
lively;/and: percipient, —— they fink : very: naturally under his 
| Brow, —— his Noſe properly projects from the Face: in ſhort, 


his whole Mein, or Countenance is ſuch as plainly beſpeaks hits 
a Man of that Sedateneſs and contemplative Diſpoſition for hich 


ing. —— By theſe Experiments, 


| he was lo remarkable wh 


J am ſatisfied how uſeful this little Inſtrument i is for chis Kind 
of Views. What ather Uſes yet Nemain nn 
Cleon. Several: one of which will not a little S 


For now, if to the two equal Glaſſes 
I add 


J am well aſſured. 
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j add a third of the ſame focal Diſtance with them, and the 
Intervals of the Glaſſes be reſpectively equal to twice their fo- 
cal Diſtances, then is it fitted for viewing, in a peculiar Man- 
ner, all Intaglios, or deep cut Fi igures in precious Stones, Seals, 
Sc. for then they appear juſt contrary to what they are; viz. as 
Cameo s, or with a Baſs Reliefe, as you will eaſily obſerve by 
viewing the Head excavated in this Seal, | 
Eupbroſ. This is ſomething very odd, itideed j that the Head; 
which I know to conſiſt of a hollow Cavity in the Seal, ſhould 
now appear with ſo perfect a Relieuo above it; I ſee every Part 
of the Head, Hair, Face, and whole Buſtz juſt as plain as the 
Cameo, or Impreſſion on the Wax: And from the Pic- 


ture and Buſt, which J have often ſeen of Sir lſaac Newton, BS 


gueſs this to be a Repreſentation, in Mikiaturez & of that cele= 
brated Perſonage. 25 

Chon. It is, indeed, that vet 1. — But die 
Excellency of the Inſtrument, in this Reſpect, conſiſts not ſo 
much in the Converſion of a Figure, as to enable you to exa- 
mine the Perfection of Work of this Kind 3 for the Glaſs will, 
much better than the Wax, ſhew you the Care and Skill of the 
Artiſt in the Execution: Nor can you, any other Way, be ſo 
thoroughly ſatisfied of the Value of his Petformance, or the 
Eſtimation which it really deſerves. Theſe Glaſſes, therefore, 
are of the utmoſt Service to Engravers, Jewellers, & as well 
as to Ladies and Gentlemen of Curioſity and Fortune. | 

Eupbroſ. But before we drop this Subject of Intaglios, I ſhall 
be glad to be informed of the Reaſon of ſo odd, or rather contrary 


Appearance of the Odject. 4 
Chen. This is one of the moſt celebrated optical paradoxes⸗ 


and is equally curious and inexplicable. there is ſcarce any 


Thing in the optical Science ſo directly contrary to the xbowi 
Laws of Optics as this very Phænomenon: For it is moſt cer 
tain, that the Image formed of the hollow Object is till 
a deeper Cavity than the Object itſelf, and therefore one 
would naturally expect to ſee the Intaglio Concave in a higher 
Degree; whereas, on the Contrary, it is ſo much more a Ca- 
neo, or the Reliev it in Proportion higher. — 1. Perſpective, 
4 Semicircle, be being drawn on a proper Ground, may be made 
to appear as a coe or cohcave Hemiſphere, at Pleaſure, by 2 
Vol. II. 8 © o ; * 
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proper Clareſeurs, or Diſpoſition of Light and Shade 1 here, 
without any Aſſiſtance of Art, a more wonderful Effect of * 
ſame Kind is produced, not à plain Circle, but a concave He. 


not have known what it bad been: 


Matter of the Ore: 


| ceive it to be. 


place under the Glaſs another Sort of Ore, 
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miſphere is in any Sort of Light raiſed into a perfect convex One. 
The true phyſical Reaſon is as yet dubious among the 
learned in Optics, and it would prove an unentertaining Diſqui- 
ſition to trouble you with it at this Time. 

Eupbraſ. Are there any farther Ules to which this Inftru 


ment may be applied? 


Cleon. Yes; of very conſiderable Importance; no . 
ment being better adapted for ſhewing, to the greateſt Advan- 
tage, all Kinds of Foffils, Minerals, Oars, Earths, c. either 
with a Magnifier that is now on, or others that might be'placed 
in its Room: See the Ore which I have now placed un- 


der the Glaſs. 


Euphrofſ. I do, indeed, view a fine beſpangled Surface of 
ſomething ; but had you not ſaid it had been an Ore, T ſhould 
I ſee the Metaline 
Particles curiouſly interſperſed, and incorporated with the ſtony 
I could not have thought the Metal 
had been ſo diſtinQly viſible in its natural State as I now per- 


appears not in the leaſt diſguiſed in the Stone: But what 
gratifies my Eye in the higheſt Degree is, to obſerve the moſt 
curious Vegetation of the metalic Matter, it evidently 
ſhoots into various Sprigs and forms, in many Places, a like Kind 
of Ramification ; and, in others, the Repreſentation of a beau- 
tiful Foliage. Surely, Cleonicus, this is à very rich Piece 
of Ore, as I lee it fo very replete with filver Particles, over ral 
the Surface expoſed to View. 

Clion. It is fo rich, my Euphrone, that one Punt if of this 
Ore contains near four Ounces of Silver. But now I will 
- ſee, if 122 


can tell me what it is. 


Eupbroſ. By the fine Appearance it makes, of a rich pol 


Colour, I judge it to be a Piece of gold Of. 
Cleon. I thought you would be miſtaken, on that Account; 


and you ſee, from thence, how ealy it is to be deceiyed by Ap- 


PEArances — The Ore which you now v view i Is not Gold, 
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By the Colour I gueſs it to be Silver, as it 
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but Copper Ore; and what you ſee i in ſuch brilliant golden Co- 
ſours is neither Gold nor Copper, but what the Miners call 
Mundick, a Matter of little Value in itſelf, and only remark- 
able for its falacious Mimickry of Gold. In like Manner | 
you may, at your Leiſure, view all other Species of Ores and 
terreſtrial Subſtances, which will afford N a moſt nm 
amuſement. 

Eupbraſ. 1 mall be ſure to embrace every Opportunity for 
that Purpoſe. What is the next Uſe of this Inſtrument? 
Chon, By ſcrewing on another Glaſs at the Bottom, in the 
Room of that which is now there, it is converted into a com- 
mon Microſcope for viewing any Sort of ſmall Objects; but, 
2s this will afford you nothing new, it need not be further in- 
ſiſted upon. You will obſerve, upon the whole, that this 
one Inſtrument is ; capable of being applied to almoſt all optical 
Purpoſes : ] have placed it on a proper Foot, or Stand, 
by which it may be very readily applied to any propoſed Ob- 
ject, and, as ſuch, ſhall defire your Acceptance of it. There 
remains yet one Inſtrument more, that ſhall be the e of 
our next Diſcourſe. „ „ A di 


DIALOGUE xlv. 


The Conernvirwn ad User of the LANTERNA 
Mz ALOGRAPHICA, * called, The Maoic 
LANTHORN, | 


| n + a | 

JRAY, Cleonicus, what Compliment do you intend to * 

me by this Inſtrument, which I ſee is a Magic Lanthorn, 

whoſe principal Uſe, as I underſtand, is to divert Children with 
the Appearance of ludicrous Objects? | | 
Clan. The Compliment I ſhall make you is no > cthep that, 
the Knowlege of the Conſtruction, and proper Uſes that might 
be made, of a noble optical I nſtrument, whoſe Nature and 
Uſe eu been but little conſidered, and thoſe applied to ſerve 
O0 2 | the 
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the loweſt Purpoſes, by which Means this Inſtrument WU been 
brought into eint and acquired the vile Name of Magic 
Lanthorg : = - But the Abuſe of Things, by the Tgnoran, 
does not alter their Nature ; ; and becauſe this Inſtrument is ca- 
pable of exhibiting. a large and ſurprizing View of any odd, 
ridiculous, or monſtrous tranſparent Picture, and- thereby OCca- 
ſion Wonder and Surprize to an inconſiderate Pepalgd, it 
goes not by any Means follow that Ladies and. Gentlemen, 
nay Scholars, and Sages themſelyes may not be © very rationally 


amuſed with the curious and noble Effects which { uch an In- | 


ſtrument can produce with proper Objects applied to it, A 
precious Stone is not of leſs - Value for being worn on the 
Finger of a Show- man, and there is nothing in the Magic Lan- 
thorn that is ſcandalous, but the Name itſelf, fo defire you will 
riot think yourletr affronted by having this Inſtrument ſet before, 

Ry” 

e Tonly joke with you,  Cleqnicus, as I know the Re- 
putation this Inſtrument is in : — But, pray; how | comes 1 it 
to be called the Magic Lanthorn? 

"Cleon. From the wonderful Effects which it was obſerved to 
produce, by the ſtupid and ſuperſtitious Part of Mankind, and 
the Villany of Cheats and Impoſtors. For, on the firſt bmi 
tion of this- and ſuch like Inſtruments, it was well known how 
the Minds of the ignorant Populace would be influenced by ſuch 
amazing Effets; ; and as it was eaſy to conceal the Cauſe, the 
Conjuror had it by this Means'in his Power to work Miracles, 
and multiply the Experiments: of his Magic Art; and it is not 
to be doubted, the Tribe of Miracle-Mongers found their Cauſe 
pf Impoſture to be as much promoted, by this Inſtrument, 
among their credulous Votaries, as by any one Inſtrument that 
ever fell into their Hands: But after all, nothing more 
has been done with the Magic Lanthorn, to anſper the execra- 

le Views of Sorcerers, than is daily practiſed with the Bible 
itſelf, by the Profeſſors of pious Frauds, in almoſt eyery Age 
5 Country: and it is moſt certain, that if there were no F ools, 
there could be no Pretenders to the Magic Art; : nor ſhould we 
ever "have heard of any ſuch Thing as a Magic Lanthorn. 

We ſhall therefore diſcard the infamous Appellation of Magic, 


and ſubſtitute i in its Room the SLE and deſerved Epithet of Me- 
| "ny are fit 
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golgraphic Lanthorn, by which the Natu re of the Inſtrument is, 


as it were, deciphered and explained, as ſignifying nothing more 


than the producing a very large and magpiſied Picture 4 a „ 05 | 
jelt. ö 
Eupbroſ. This Taftrument,. then, I ſuppole i is ; to. be uſed by 
Candle-Light, as you have choſen the Evening to diſcourſe of 
it, and from thence I conclude, that it has ſome Affinity, to the 
Solar ge which you ſome Time ago explained che Uſe 


of to me. 
Clon. It is in n Effect almoſt the fame 13 t; it differs, | 


it is true, in Form, and requires the Candle- light, as che other 


does that of the Sun: But as a ſmall Quantity of the Sun- beams 
will ſuffice in a Megalaſcope, and in the Megalographic Lan- 
thorn a very great Quantity of Candle: light is neceſſary, there-, 


fore the Lanthorn muſt. neceſſarily exceed the Megalaſcope "og 


Bulk, as it muſt contain the Candle itſelf and a large Speculum, | 
or Lens, by which the Light may be collected ſufficient to il- 
Juminate the Objects that are magnified : and hence ariſes a two- 
fold Conſtruction of this Inſtrument, uix. with a Speculum and. 
Lens conjointly, and the other with Lenſes only. : 

Euphroſ This, I ſuppoſe, is the Reaſon why I ſee two 
Lanthorns here before me, one of a kr, and the other of a 
ſmaller Size. 5 

Chen. It is ſo: The bun one, as you will ſee c on. my open 
ing the Door, has a large Speculum placed on the Back- part, 
or Left hand, which collects the Light of the Candle placed in 
the Middle of the Lanthorn, and then reflects it to the tranſparent 
Images on the Glaſs to illuminate them ſtrongly, and then the 
ſaid Object is magnified by a glaſs Lens in a ſliding Tube, which 
adjuſts it to a proper focal Diſtance; and becauſe the Speculum 
is large, and the focal Diſtance 12 or 15 Inches, therefore the 
Lanthorn of this Conſtruction muſt neceſſarily be of a very 
conſiderable Bulk. But in the other Lanthorn, upon 


opening the Door, you ſee only a large, thick Lens (almoſt a 


Hemiſphere) of Glaſs placed between the Candle and the Ob- 
jets; and tho' in this Caſe the Surface of the Lens be not near 
ſo large as that of the Speculum, yet, on Account of its much 


| ſhorter focal Diſtance, the Rays of Light will be ſufficiently 


ſtrong for a requiſite Illumination of the Object. 
Eupbroſ. 
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Euphroſ. I think, if I remember right,' the Objects made 
uſe of in theſe Lanthorns are all painted in ſquare Panes of 


Glaſs, and in tranſparent Colours, which are diſpoled together 


in a wooden Frame to be applied for Uſe. 


© Cleon They are ſo; for ĩt is neceſſary the Colours ould be 


efanfpatent to render them vivid and lively in their Images mag- 


nified as large as the Life : —— As the Objects themſelves ats 


ſome of them two or three Inches long, therefore k large Lens 
will be neceſſary to be uſed; for the Lens and its Apperture 
mult be proportioned to the Size of the Object in this, 28 well 


as in all other optical Inſtruments; and then it will be eaſy * 


know what Diftance the -Lanthorn muſt be placed ng the 
Wall, in order that the Portrait of a Perſon tw Inches long 
may form on the Wall an Image of ſix Feet high; for if the 
Lens which magnifies it has its Focus at about fix Inches Dif. 
tanbe, then it will be as two Inches to fix Inches, ſo is fix 
Feet to eighteen Feet; therefore, if the Room be 18 Feet 
wide, the ſmall Pictures of Men and Women will be formed 
on the Wall juſt as large as the Life; and therefore, when 
thoſe painted Objects are properly choſen, this Inſtrument may 
afford as agreeable an Entertainment, and excite as much ra- 
tional Laughter, as any one that I know of, And here I muſt 
obſerve to you, that among the old dull Claſſes” of School- 
men, Rifibility was efteemed no inconfiderable Faculty of hu- 


man Nature, and, in their Logics and Metaphyſics, they often 


conſidered it as peculiar to, and a' diſtinguiſhing Cbaracteriſtie 
ef Man; and ſurely ſuch Faculties were never deſtowed upon 
us in vain: and therefore the Amuſement of the Megalograpbic 


Lanthorn, if they were conſidered in no other Light than that 


of Recreation, are worthy of rational Bein gs. and, conſequent- 
ly, far from being impertinent. 
Euphroſ. As you put ſo good a Gloſs upon the Matter, you 


have excited my Curioſity to ſee a few Experiments at this 
Time, tho' I cannot help thinking, after all you have ſaid, they 
will look like Puerilities, « or Entertainments fit for Boys and 


Girls only. 
Cleon. We may ſee the Fares of Prejudice againſt Things 
taken up in a general Way, in this one Inſtance of your almoſt 


Hvincible Indifterency to this poor, degraded Inftruinent : For 
my 
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my own Part, 1 could heartily wiſh we had no Opportunities 
to obſerve our valuable Moments of Time ſpent on Subjects 
of Amuſement more puerile, or trifling than theſe: However, 
I muſt entertain you with ſomething of this Kind, and, becauſe 

the Subject ſhall not be low, I have procured an Artiſt, well 
ſkilled in this Miniature Painting, to draw on two or three Slips 
of Glaſs the whole PROCE EDING of the late CoxonaTION, 
which, when you obſerve in Motion on the Wall, you will cer- 
tainly have a different Idea, than what you have hitherto enter- 
tained of theſe Subjects. See, I put the Slips in, one after 
another, and will move them in a proper Manner, while you take 
2 curſory View of them as they pals in the regal Proceſſion. _ 

Euphroſ. This will be an elevated Subject, indeed: 
Good Heavens! The Herb-Woman appears at a greater Ad- 
vantage than when I ſaw ber on the Plat- form at the Time, 
The Painter has certainly complimented her fix Maid 
The Flowers lie as naturally on the Carpet as I then ſaw them: 
—— A delightful Appearance, indeed; the various Orders 
and Degrees of Gentry and Nobility, with their proper Habits, 
Robes, and regal Inveſtments, bring to my Mind fo naturally 
the Thing itſelf, that I really judge this View, by Candle-light, 
much to exceed that by Day-light, * it may be ſo called when 
they returned from the Abbey. The Canopies, under 
which our Sovereigns walk, are very elegant and highly im- 
proved by the Painter's Hand: The King and his Royal 
Confort appear with all the Pomp of ſolemn Majeſty, 
Upon the whole, it is a moſt exquiſite, grand, and beautiful 
Scene; and were ſuch Subjects as theſe to be uſed for this 
Lanthorn, I cannot ſay but I ſhould be as much entertained 
with its Effects as any of my Sex. 

Clean. But this is {till in the Way of n only, 
nor has the Inſtrument as yet been ever applied to any other Pur- 
poſe, tho” it be very capable of it. { ſhall give you ſome 
particular Inſtances of the ſuperior Uſe of this Inſtrument, — 
In the firſt Place, obſerye the oO which now pats, over 
the Sheet upon the Wall. 

Euphreſ. I know the Object at its firſt Appearance, * 
ſeen it befote in the Megalaſcope of the Camera Obſcura : — 
his a hey difleQod, or anatomiſed, and all its curious Rami: 

| fications 
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Fcations and Contexture exhibit « a ghtful and 5 th 
Spectacle to the Eye. What other 8 1 this Lind 
can you put into the Lan born? 25 Rs 
Chon. In the general Colle: U 


an eminent Virtuoſo, T obſerved: you was not a little delighted 
in recounting their various Species, and obſerving and reflect 


ing on their peculiar Nature and great Variety of beauteous 


Forms; you have likewiſe employed many Hours in ſort 

them out, expanding them on Paper, and diſpoſing of them in 
proper Frames, which you now look upon as the moſt ornamen- 
tal Part of your Study : = You' have likewiſe farther ob- 
ferved,” that moſt of thoſe Marine Plants are tranſparent, and 


variegated with Colours the moſt delicate to be found in Na- 


ture: Theſe Qualities, therefore, render them a proper Subject 
for the Megalographic Lanthorn. - Accordingly, I have 
ſelected a Specimen or two of that Kind, and placed them on 
Glaſs in a Frame of the uſual P orm, that you may ſee them, 
one after the other, upon the oppoſite Wall, '.* 
Eupbroſ. They are, indeed, as fine a Spectacle as Eyes 
can behold. thought they made a glorious View in my 
Frames; but how infinitely ſhort does that fall of the Glory 
and Grandeur with which they now appear ! They ſeem to 
be each of them a new Species of Jarge, or full grown Trees, 
with Limbs and Branches reſembling tranſparent Coral, of all 
the Variety of exquiſite Colours : - The Form, the Tex- 
ture, and Subſtance of theſe Plants, I really think, could not 
be ſhewn in any other Way to ſo great an Advantage. | 
Cleon. There is no other Inſtrument that has yet been made 
for ſhewing an Object ſo large in the Sun's Light: the common 
Megalaſcope takes in an Object of little more than an Inch in 
Diameter, which is too ſmall for ſhewing theſe curious Plants, or 
any other large Objects, to the greateſt Advantage; tho' ſuch 


might be made, and applied to the ſame Purpoſe, in the Camera 


Obſcura, as you have now ſeen by Candle-light; ; but'the Glaſſes 


for this Purpoſe muſt be large, and the Inftrument of Courſe 


more expenſiye khan the common Solar Microſcope; ; and it is 
very probable, that 1 ſhall have it in my Power, e Ore Jong, to 
entertain you with one of this Kind. But 51 return to 


our 


i f Wass Vegeebleg 3 or 
Sea Plants, with which you were ſome Time ago preſents h E 
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dur Subject: bong, are yet other Uſes to be made of 
this Megalographic Inſtrument, fince every Subject that is tran- 
ſparent immediately becomes applicable to it, and, though 
{mall in itſelf, yet, being hereby rendered extremely large, be- 
comes in Proportion more agreeable to the View: Thus, for 
Inſtance, ſuppoſing you have Glaſs Medals;: or Glaſs Pictures 
of perſpective Views, theſe, illuminated and magnified in this 
Inſtrument, would have a very noble and ſine Effect to the Eye, 
if properly ornamented and tinged with natural Colourss. 
Eupbreſ. 1 ſuppoſe, by your Manner of ſpeaking; that you 
have ſome ſuch like Curipſities to entertain me with; and Jean. 
not ſay but, from the Nature of the Thing, they muſt, When 
this Way applied, yield a very delightful Spectacle. 
Clin. Y out have conjectured right: For though I have not | 
real Glaſs Medals, yet J have procured ſuch-as will anſwer the 
fame Purpoſe, and in a much better Manner, and which, I 
am well aſſured, will give you no. ſmall. Pleaſure when you 
ars perfectly inſtructed in the Method of manufacturing them 
for your Uſe. = What I mean is, a Collection of very 
curious Impreſſions, clear and tranſparent: as Glaſs. itſelf, and 
yet without that unlucky Property of its Brittleneſs ; and fo 
they are never.in any Danger of being broke. Another 
valuable Property is, that they are thinner than any Wafer, 
and 100 of them may be put in a Fran and tranſmitted, by the 
Poſt, from one Part of the World to an6ther.———— The Na- 
ture of theſe medalic Impreſſions diſpoſes them to receive, and 
repreſent the fineſt Strokes that can be drawn by the Hand of 
the Engraver, and therefore will appear a more ſharp or perfect 


Repreſentation of the Medal, than can be expected from Plaiſtef 


of Paris, or any ſuch earthy Matter. Again, their Co- 
lour greatly favours a View of the Impreſſion; for you can 
ſcarcely find any Colour ground that will ſhew them to a greater. 
Advantage than their own natural Colour : - But, if you 
chuſe it, you may tinge them with any e pleaſes by 
mixing gee Dyes or Tints with the Subſtance of which they 
are made. See here, a yu Variety * er Sorts, 
dizes, and Impreſſions. 3 
Euphraſ. A rich and beautiful Variety, indeed ; ney Know- 


edge, I never faw-any Thing of a more curious Fu nne | 
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Appearance: They repreſent the Buſts of Men an 
Women in'Relieve, as naturally as the Medal itſelf n 
curious Portraits, perſpective Deſigns, and Landſcapes, in Mi- 
nuature, are taken off in a moſt elegant Manner, and muſt baue | 
a noble Effect when magnified in this optical Machine. 


I obſerve, among others, the Impreſſions of their preſent Ma- 


jeſties, which, I ſuppoſe, you have made from tlie Coronation 
Medals : — There is all the Majeſty and graceful Mien of 


the King, by which he is ſo eaſily diſtinguiſhed and known; 


and a greater Likeneſs in the Side view of his Conſort Queen, 
than has yet appeared, in my Opinion, in any print. 1 
ſhall be greatly delighted to ſee them peeking at large, 8 * 
magnifying Power of the Lanthorn. 
Clan. I have them already diſpoſed in proper Frames for Y 
Purpoſe ; and now, upon the Wall, you ſee their Ma- 


jeſties almoſt as large as the Life, and by this Method alone can 


they be repreſented ſo in any Perfection; for if theſe Figures be 
compared with thoſe painted ones you * before you, the Per- 


ſection of theſe Repreſentations will as much exceed the others, 


as the fine Art of Engraving exceeds the common tawdry Paint- 
ing of Water-colours. Here you. ſee Nature itſelf heigh- 
tened with all the Majeſty of ornamental Decorations and Atti- 
tudes, as far as the Skill of the Artiſt can perform, and on exhi- 
bited in full Perfection in theſe magnificent Tongue "ow 
behold ! a City now riſes to the View. 

Euphroſ. Surely, it makes a very grand and natural Appear 
ance. What does it repreſent, Cleonicus? | 

Chon. It is an Impreſſion taken from a Medal of a its 
View of the City of London before the Fire, where you now ſee 
the antient State of this great Metropolis as large as'in-a four- 
But I ſhall change the Scene, and preſent you 
with ſomething that will be ſtill more agreeable, It is a va- 


. Tiegated Piece of Perſpective, with many emblematical Scenes 


on a Landſcape Ground: It is the Reverſe of a Medal ſtamped 
on ſome extraordinary ny tho' Y cannot recollect parti · 
cularly the Deſign. 
Euphroſ. Be that as it will, it aw a aidle Picture on the 
Side of the Room; and if theſe pelucid Pieces of minuaturo 
e are * of ſuch * Improvement 4 the optical 
45 Seience, 
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Sience, it is hoped our Engliſh Artiſts will think of providing 
proper Subjects for our Entertainment this Way, in greater 


Plenty than we have hitherto had; ſince every curious Deſign 
of a pictureſque Nature cannot fail of having that Effect. 


But what do I now ſee! a wonderful Variety of mathematical 
Figures, Triangles, "Circles, Se. in one Scene, and a Variety 
of figured Solids in the other : Pray, what is the ming 1 os 
this, Cleonicus ? 


Cleon. Theſe were de; my asses (not as a Sub- 


ject of Entertainment this Way, but) as an artificial Help to the 
Memory of the young Mathematician ; for on one Side of the 


Medal you have engraved, the Repreſentation of the principal 
fundamental Theorems in Geometry, in a Variety of plain Sur- 


faces : — On the other Side the Medal are, finely engrav- 
ed, a perſpective View of the five Platonic, or regular Bodies; 
but as J intend theſe only to ſhew what may be done in every 
Way where tranſparent: Objects can be applied, even without 
the Aſſiſtance of Colours, Iſhall conclude, at preſent, with one 
Scene more, to ſhew how much theſe medalic Impreſſions may 
be improved and heightened by the Application of Colours. 
Obſerve the ſplendid Appearance on the Wall. 50 
Eupbref. A glorious Sight, indeed; the King's Arms all 
richly blazoned and coloured, as the Laws of Heraldry direct. 
lam, by this Time, thoroughly ſatisfied of the delight- 
ful Effects of this Inſtrument; and I am impatient to know how 


theſe Impreſſions are made, as it will be the mw on of 


Amuſement for ſome of my leiſure Time. 

| Chon. It is a Solution of T/ing-glaſs i in Spirits properly pre- 
pared, which is not worth your while to attempt: I have provid- 
ed for you a 4 Ounce Phial of this Subſtance, which you ſee has 


the Appearance of a fine white Glew, and will ſerve you not only 


for taking medalic Impreſſions, but allo for N other es 
and valuable Purpoſes. - | 

Eupbroſ. You will be ſo good as to o let me ſee your pradtical 
Method of taking off Impreſſions firſt, and then I make no 
Doubt but I ſhall be able to do it myſelf. 


Clean. In the firſt Place, the Medal is ſuppoſed to be very 


dean; then, having diſſolved the Glew by placing the Phial at 


a fmal Diſtance from the Fire, and placed the Medal very level 


Pp 2 on 
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on the Table, I pour the Glew on the Surface till it has covered 
the whole, and with the point of a Pin carry it nicely round up- 
on the Edges of the Medal; I there let it ſtand to dry, or to eva- 
Porate the humid Part; the Remainder, which will be the pure 
Iſinglaſs, will be fo tranſparent as not to be ſeen on the Face 
of the Medal, and will, of itſelf, come off without giving you 
any Trouble in that Reſpect: and thus they appear, like thoſe 
which you here ſee, of the Colour and Tranſpatency of Glaſs, ' 

_ Euphroſ. But how do you gild them with Gold and Silver, 
in that beautiful Manner of many of thoſe Specimens before me. 

. Clpy. For that Purpaſe, I lay a Leaf of Gold or Silver on 
the Face of the Medal, and then pour the fluid Glew upon it: 


Or elſe, you may firſt pour on the Glew, and then let 


an expanded Leaf of Gold or Silver gently fall upon it, and thus 
the Impreſſion will be gilt on the Concave or Convex Part: or 
you may put the Leaf of Gold on both Sides, and fo gild it 
thoroughly: And thus they look like Gold or Silver Medals. 
»— And J here preſent you with a Frame of ſuch Gold Im- 


| preſſions, of all the Kings and Queens of England ſince the Con- 


queſt ; together with the curious Nevices on the Reverſe of each 


: neui Medal. 


 Enphreſ. I am iußnitely obliged to you for theſe Tnfirafhians: 


Loom: can take what Variety of Impreſſions I pleaſe, and thereby 


enlarge and enrich my Muſeum: of Curioſities at Pleaſure, —— 


But you was mentioning ſome other Uſes that were to be mw 


gf this Solution, Pray, what are they? 


Chon, They are of a more ſervile and nfring Now but 


£1 the heſt of their Kind.; I mean, that of a gelatinous Sub- 
ſtance, or Glew ; for it is applicable not only where common 


Gley is, to cauſe à Coheſion in the higheſt Degree between 
Pieces of Wood; but in maſt other Subſtances that are liable to 
be broke, particularly thoſe valuable Pieces of Furniture, Glaſs 
and China, when broken, will, by this Glew, be cemented io 


firmly together, that the Juncture of the Pieces will be hardly 
Viſible, and the Strength ak it 2 n to that belvck It was 
broke. 


. ughrofs . Theſe are impartant Vies of the Glew, indeed; 
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' Clan. Vou muſt; proceed thus: As ſoon. as the Glaſs or 
China is broke, let each Part be by the Fire and maile 
very hot, as alſo the Phial of Glew; then, with a Camel's 
Hair- bruſh, take a little of the Glew and ſtrike over the fractured 
Surface of each Part, then carefully putting the Piece, or Pieces, 


into their proper Place, and gently preſſing them together, let 
them ſtand till they are cold, and it will do admirably well for 


| ſhow, and, in many Caſes, for real Uſe, as you will be tho+ 


roughly nen of * _— WM aa =_ _ 1 this 
Kind. * ö 


1 


The Deſcription. 2 Rationale of the optical Oo. 
TANT, and Helloſtata, or ws Exer. 


T ſeems, Clemicus, by the Appen you have prepared for 
my Entertainment at this Time, that you are going to quit 
the delightful Subject of Optics, for ſomething in the mechani- 
cal Way; for what elſe can be the Meaning of the Quadrant, | 
Clock, and other mechanical Preparations 1 here ſee ? 
Clan. The Subject of Optics is not fo ſoon exhauſted' as you 
may imagine: This moſt e of all philoſophica} Scienees 


. 


* It was Ps * hare to give W 
ſeveral Inſtruments that have been deſcribed in ſome of _ 
logues, that <4 Reader might have a more compleat and ſatisfac 
Idea of each of them: thettfore, in Plate L. 


p Fig 4 a Repreſents. the _—_ Fete oportionable dann Ok 
ura, deſcribed at large in the 10 a = 
Fig. IT. Is _ ring binocular Te /. 4 — N Dia- | 


_ 12, Page 269. 
ig. III. Is the optical Inſtrument, deſcribed in 2 13. P. 
273. It is here reſented as placed on a Foot, or 
more convenient Uſe; but it will do very well without. 
Fig. IV. Is the megal ” phic Lanthotrn, above d 
As the ſeveral Parts 2 e Inſtruments have been pair 45. 


| kribed, nothing more poker be ſaid of them here. 
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affords you ſuch an extenſive Field, that you will find chat, \23 
yet, we have little more than traverſed it half over, and that 
che remaining Part is all upon a delightful riſing Ground. The 
Objects of this Science are connected with, and depend, in many 
Neſpects, on the Principles of many others, particularly the 
moſt uſeful Science of Mechanics; ; but. I ſhall not propoſe any 
Thing for your Information * aal . oy n 
about: underſtanding. is "I n 
Tupbroſ. I ſnall never be tired 3 in my Progref through theſe 
delightful Scenes: but I cannot ſay that I ever expected fo meet 


with a Quadrant, or a Clock, in my Way among optical Sab. 


— ONT 
1 Cleon. Perhaps you mi ight not; but i it 4 not follow from 
| thence, but that Quadrants, Clocks, and many other curious 
Inventions. may owe their eſſential Properties and; Uſes ſolely to 

the Principles of Optics, and yet never be the Subject of com- 
mon Knowledge, or heard of by you or the Bulk of Mankind. 
——— You will wonder, perhaps, if I tell you, that this very 
Quadrant, (or, more properly, Octant,) has always been efteem- 

ed by thoſe who are judges as the moſt exquiſite and uſeful of all 


the noble Inventions in Optics, which we owe to the great dir 


Iſaac Newton : And therefore, as ſuch, I think it is very necef- 
fary that a Perſon of yopr delicate and general Taſte for Science 
ſbould. be made acquainted with it. - I have often obſerved 
to you, that Science has no. Relation to Sex, and therefore a 
Lady may as well be taught the Nature and Theory of Haulys 
Quadrant, as that a Gentleman ſhould be at the Pains of ſtudy- 
ing the Theory and Mechaniſm of a Spinning-wheel.* e 
Eupbroſ. Whatever is of an optical Nature J am ſure will 
pleaſe me, and therefore I thal} very readily attend to all you 
have to ſay on that Inſtrument. ! fee it js furniſhed with 
feveral Glaſſes, and therefore muſt be entitled to this Claſs :—— 
Flikewiſe obſerve a Specul um and a Teleſcope pertaining to your 
Clock, and e J confider it as 2 e ul * 
chine. ET 
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Clon. They are both of them ſtrictly fo, and the higheſt of 
the catoptrical Claſs ; for all their Effects are purely by reflected 
Light, and the Principle on which they depend is of Courſe ex · 
tremely eaſy, being only this, viz. that the Angle of Incidence is 
ever equal to the Angle of Reflettion. This Principle you 


have long ſince been taught the Truth of, by Experiment, and 
therefore mult, at preſent, be taken for granted; and in ge 


| whole Theory of theſe curious Inſtruments conſiſ. 


Eupbreſ. If nothing more than that be required as a OR 
nary Qualification, I ſhall find. myſelf very capable of under- 
ſtanding their Rationale, for there is not an Operation of Nature! 
more familiar or eaſy of Demonſtration, than the Principle you: 
have now mentioned; and therefore you may proceed, as ſoon 
as you pleaſe, to its Repos in bake Lane of . In- 
truments. HT 4 

' Chin. Preparatory to chat, 11 als e a little Machine 
to illuſtrate this Matter by e N 8 conſiſts, as vw 
obſerve, of the follow- | | 0 | 
ing Parts, viz. (1.) A 
reflecting Speculum, 5; ———— 
or plain Glaſs, A B, r 1D o® 8 
moveable on a central | 
Point C, thro* which 
paſſes a Wire, HE; © 
and therefore at right _, 
Angles to the Plane of 
the Speculum. (2.) 
The Wire HC is con- 
nected with an Arm 
H I, moveable about 
aCenter I, fo that, by 


the Moda of the Arm 

IH, the Wire HE, and © 8 Wo 92 
conſequently the Glaſs | | 
AB, is moveable at Nt IK FA | 


- 
hs *©2>m „ ; 


Pleaſure: (3.) On'the ' 


Center I, with the Radius 1 0. you obſerve a Circle C H K Ty 25 


büekerbed; 5 re (4 Jc on the Center C, with the fame Radius, 
is 


2 2 * 
* . 
i . 4 
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is: deſcribed the Circle D F. ML. (5.): You: farther obſtye, 
that the Diameters DM and L H ate perpendicular to the Dia- 
meters. FI and C K. (6.) In the Diameter D M, produced 
towards D, I place a luminous Object, v/z.. the Flame of Can 
dle, fo that the Rays which cotne from it, and fall upon the 
Glaſs & B, will be reflected fiom thence in the Direction CF, 
making the Angle of Incidence D CE, equal to the Angle of 


Reflection ECF. In all * 1 * you under. 


Kand me, Euphroſyne ? E 
abr. With the utmoſt Eaſe, 1 can aſlure;you. 6 1 then 


e m than, this, you may: proceed ſucvels 


— tk þ "homend: Thing you are 8 Noticeof is, that i 
the' moveable Arm I H be placed at right Angles to C K, then 
will the Wire C H divide the Quadrant MI into two equal 
Parts in the Point N, and, conſequently, the Perpendicular 
CE vill biſect the oppoſite Part of the Cirele D F in the Point 
E; in which Caſe the Angles of Incidence and — 
DCE and EC E, will be each equal to 49 Degrees. 


| This, like wiſe, Fſuppole, vou very readily underſtand... 


Eupbroſ. * ſurely, or I muſt be very dull indeed. Pray, 
proceed. | 

Cleon. Another Thing hes Don ml ſaw ae Notice 
of is this, that while the Arm TH deſcribes the Quadrant HF, 
or 90. Degrees, the Wife EH will deſcribe only half a Qua- 
drant, viz. NI on one Part, and EF on the other; andithat_ 
thetefore. the angular Motion of the Wire E H is but half þ 
much as that of the Arm IH. Fou moreover obſerve; 
that ſince the Glaſs AB moves equally with the Wire E C, its 

angular Motion will be alſo-the ſame, and juſt half that of ts 

IH. —— 1 this, likewiſe, I dare you vil ſee no 

yay ＋ 


Eupbrof.. Not in the leaſt, 45 I wiſh nothing to be mare hn 


vious. 


Clon. By the Mechaniſm of this lnſtrumente upon the 
Center C there is a moveable Arm C O, carrying the radiant 
Object, fixed upon it at O; and this Arm CO has the ſame 
Motion witn the Arm IH, that i is, when I turn the Winch you: 


ee the Arm i H move from H to K in the ſame Time that the 
| Arm 


ond Lanny: Periods erh 1 


um CO mores, fram;N. te F, and, chat the hass and its 
Wire E H moves thro half a Quadrant in the ſame Time. 
Zupbreſi All this 1 obſerve with Faure, and underſtand 
with Eaſe... What follows next? n 
_ Cleon., I. turn the Winch backward,, 5 2 the 3 
f H and C 0 to their former Situation, perpendicular to EK 
and you are then to take Notice, that a Ray of Light coming 
from the Candle at 1 and from the Glafs, reflected to Gy will 
there ſhew the. Image of the Candle in another, Looking-glaſs | 
PQ, placed perpendicular to the Right - ine FK. Now the 
great Point to be conſidered. is, how, or in! what Manner, the 
reflected Beam of Light CG is to be rendered, permanent, or 
immoveable, while the Object at O is moyeable upon the Arm 
CO, over the Arch DF; for if that can be done, the Candle 
in the Glaſs at G will, all that Time, remain Quieſcent, or be 
ſeen in the ſame Place; now this effected by the Mechayiſm, of 
dis Inſtrument: becauſe the Glaſs. A B, and its Perpendiculat 
EC, have but half the angular | Motion of the Arm CO; And 
thus it happens, that while E C moves ayer any. Space towards 
F, the Angle E CF, will be diminiſhed by that Space, and the 
Angle ECD be juſt ſo much increaſed, and, conſequently, 
that the Angle E e F. may be always equal.to:the Angle E CD, 
the Arm C 8 muſt move juſt twice as faſt as the Perpendicular 
CE, or the Wire CH, and then will the. reflected Ray of Light 
always continue in. the ſame. Poſition, or. chew the Image at reſt 
in the Glaſs PQ, while the Object o or. Candle is any where ſi- 
tuated on the Arch D F. For Example: If the Perpen- 
dieular move. from its Situation at 45 Degrees E to go, then 
will the Ang le E CF be only 40 Degrees, and the Angle B EC D. 
5d, which = 10 Degrees more than the other: Therefore, if 
while the Point E deſcribes 3 Degrees towards F, the Arm CO 
paſſes over 10 Degrees, it will, all the while keep the Angles of 
Incidence and Reflection equal; and therefore the reflected Ray 
CG will be invariable, and ſhew the Image without any Mo- 
tion in the Glaſs P Q. The Truth of this you obſerve 
by Experiment, while I « continue the Machine i in Metion. 
Eupbroſ. It is very. true ; "1 I ſee the Candle conftantly moving. 
over the*Arch Dl F 75 While its Ir pere Farne Spell; in 
. YoL Wh: e \ RN ee bus: e 
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the coll PQ: Avery curious Effect indeed, dc f cn 
not have thought produceable from ſo eaſy Print .. 


Cleen. The next Thing you are to obſerve is, that Wee 
Ray CG is, by this Means, fixed, it will be rendered fo if te: 


flected into a any other Pofition : As, ſuppbfe 'G 'T 'paraltet'to 


OM, by moving the Glaſs PQ, on its Center G, into die Po- 
ation RS, which is preciſcly parallel to that of the Ulaß AB, 
and then an Eye, placed at T, will ſee the Image of che Can 
dle in the Glaſs R S at reſt, as before, — f 
over the Quadrant of a'Circle from D'to F. —1 turn he 
Glaſs P Qinto the Poſition RS, and 'you''\fee, by E rimem, 
its Image continues immoveable in the h tal Eine 
Euphroſ, All this is very evident, ” InfpeAtioh, 1 


| ſuppoſe 1 ſhall ſee the Uſe of it exemplified ia the Conftruction 


of theſe Machines. | 

- Chon. You will, in many ufeful Inſtances e OM 

are yet farther to obſerve that, for the fame R eaſon, he heh. 
ed Ray is fixed, when the incident Ray is moveable. So, on 
the contrary, when the incident Ray is fixed, the reflected Ray 
will be moveable; for, if the Ray OC be ſuppbſed to continue 
the ſame, white the Glaſs AB and its Perpendieular A C de 
moved about the Center C, the Angle of Incidence ECD will. | 
be conftantly altering, and fince the Angle ECF muſt de l- 


ways equal to it, therefore the reflected Ray CG muſt be con- 


| Rantly in Motion wirh à Velocity twice as gfeat as that of the 
Perpendicular E C, or the Index C H, for the Reaſons before- 
mentioned. Therefore the Image will, in this Caſe, appear to 
de moveable, and which - you ſee in every common Lobking- 
glaſs, which, if you move them one Way or other, will always | 
ſhew a Motion in the Images of Objects by Reflection. 22 


' Buphroſ. I never fit down to the Toilet without being olli. 
ged to obſerve this Phænomenon; but I never adverted to the | 


Celerity of the Motion in thoſe Images, or knety that it "Was 
twice as great as that of the Glaſs itſelf, which, by what you. | 
have now ſaid, I clearly apprehend it to be. 

Alan. In the laft Place you will obſetve, "that wälen boch the 


Glaſſes are equally moved together, the Petpendiculars to each 


| Glaſs, as EC, G C, win conſtantly make the ame Angle with 
each other; and therefore, alſb, the — of Incidence being 


ever 


- em” . 2 
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fer Qual to the Angle of Neflection, it will follow, that the 
incident Ray. OC, and the ſecond refleQed Ray G T, will 
ever be parallel ta each other; and, conſequently, the Image 
at V always appearing in the Line TV, parallel to O C, 
muſt neceſſarily be Quieſcent, or Motionleſs all the Time the 
two Glaſſes are in Motion: And this you will ſee by the Expe· 
iment .. For obſerve, I move both the Glaſſes in the In- 
ſtrument round the Center C, without altering their Poſitions to 
each other, and the Image of the Object at reſt in O will appear 
to be at reſt in the Glaſs PQ, to your Eye placed at K. 
Again, I turn the Glaſs PQ into the Poſition R S, pa- 
rallel to AB, and then moving them both equally about the Cen» 
ter C, you will obſerve the Image, by che reflected A Oy 


at reſt, in the fame Manner as before. 


Euphroſ. Your Inſtrument is very prettily adapted: to ſhes 
theſe curious Particulars vety naturally : But how is all this ap- 
plicable to the Sea Quadrant, which, it ſeems, I muſt under- 
ſtand before I can. pretend to be an expert female Navigator? 

Clean, 'When the Reaſon of a Thing is underſtood, _ | 
Praftice can never be difficult This Quadrant, you ſee, 
which I take in my Hand, has the fame two Glaſſes with thoſe 
in this little Machine, the largeſt of which anſwers to the Glaſs - 
AB, ang is fixed upon an Index analogous to CH in the Ma- 
chine; the other Glafs, on the Side of the Quadrant, is to be 
conſidered as fixed while the Quadrant is in uſe, and anſwers to 
the Glaſs RS: Therefore, the Uſe of this Quadrant 
being to take the Height of the Sun at Sea, in a Ship continually 
in Motion. (which would render the common Methods at Eand 
impracticable there) this End is extremely well anſwered by the 
peculiar Property of this Octant; for, if I hold it up to- 
wards the Sun, the Rays reflected from the Index Glais to the 
other, will, upon moving the Index, ſhew a Motion of the Sun's 
Image in that other Glaſs: And, as one half only is-filvered, 


the folar Image will in that be ſeen; and, in the unſilvered 


Part, the Horizon, or Edge of the Sea, will appear: And con- 
{equently, while you move the Index forward on the Limb of 
the Quadrant, you will obſerve the Image of the Sun to deſcend 
in the Glaſs, till, at Length, it touches, with its loweſt Limb, 
10 1 the A I have n : 

q 2 | 
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| withſtand ing the Quadrant, n 
are moveable by the Motion of the Ship. T he Navigator there · 
fore, has it in his Power to make this Contact as nicely as he 
pleaſes; and from what I ſhewed you before,” the angular Mo. 
tion of the Image of the Sun is twice as great as that of the In- 
dex of the Quadrant: And therefore I need only obſerve, th 

that Angle is expreſſed in the proper Degrees ende Lind by 
reckoning every half Degree a whole one; for you obſerve, the 
Eimb of the Quadrant is divided into go. Degrees, whereas it is 
in Reality but 45, or the 8th Part of a Circle (for which Reaſon 
it is properly an Oant and not a Quadrant r) And thus the Arch 
of the Sun's Altitude is, at any W yup eaſily taken on the 
unſteady Baſis of a Ship. de ee er ae 


Euphroſ. I make no doubt but eee exemplify the Uſe of 


mis Inftrument by Moon- light, as well as that of the Sun ks, 

there is now as delightful a clear Moon as you could wiſh.” p 
Con. There is ſo: And I ſhall command the Orem of 
Night to deſcend, in 'Complaifance to you, from het lofty 
Stherial Seat, and be perched upon the Pop of yonder Chim- 
ney, without any Power- to move: or, to be ſerious, I will in- 
ſtantly meaſure her Height above that Chimney, which ſhe 
ſcems to be perpendicular over. Here, take the Quadrant, 
arid hold it juſt in the Poſition as you ſee me do, and, looking 
through the ſmall Hole in the Braſs-fight, you wilt perceive the 
Moon depreſſed to the Edge of the Chimney; and moving the 
Quadrant any how, you will obſerve the ng: 'of a Moon to 

* as immovable as the Chimney itſell . 

Eupbraſ. I do, indeed; and ſo curious AS bt besser be- 

— beheld: For, notwithſtanding I move the Quadrant, 
Glaſſes, the Moon appears as abſblutely' ſteady as if nailed 
on to the Top of the Chimney] Now let me ſee the 


Number of Degrees on the Limb. it cuts 270 30% that, 
J perſume, is what you = the ccd 55 "the Moon above the 
TFopoftheChimney:? : 155! 46 e Sig ee eee 


Gln. It is: And ** the Akin: Manner you will find the 
Degrees contained in an Arch of the Heavens between the Moon 
and any particular Star, which is called the Diſtance of the 
Moon from the Star. Thus you obſerve yohder bright Star, 
called Reguing, or the Lion's Heart; h&-Diſtanceef" aye 
5% i ME 4 ih 
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tom the Moon I eaſily find, by-patting' che Quadrant WY 
roper Poſition for bringing the Reflection of the Star upon the 

Fickſilvered Part of the ſmall Glaſs, and then I move the In- 
dex till I bring the Image of the Star to touch the Limb of the 
Moon next to it, and then you will obſerve the curious'Appear- 
ance they make both together: Here, take the ann 
and put it into the ſame Poſition for your own. Eye. 

Euphroſ. This I will do as ſoon as I can: I And * 
requires a little. Practice to be ready at this Matter: air 
have juſt now brought it to bear, and fee the Star nicely touch 
the Edge of the en to it—— 1 his i is a an, 
nomenon, indeed. e 

Cleon, On the Land, you . bs By 4h 1 . 
over 23 Diviſions, which is therefore the Number of Degrees 
contained in the Arch of a great Cirele, between the Moon and 


0 

7 the Star: And to meaſure this Diſtance of a Star from the Moon 
of is a principal, and moſt uſeful Problem in N avigation, and 
ty was the original grand Deſign of this Invention, by ir * 
1- Newton. 

n Euphroſs You have thoroughly comvinged me er the i impor- 
Ie tant Uſes of this valuable optical Inftrument : But [ima- 
t, gine, ſince you can ſo readily meaſure the Arch of Diftance be- 
8 tween any two Objects, it muſt be of Uſe in 75 Caſes 1 
e Land, as well as at Sea: 1s it not, Clanicus? 1 

l Clem, You may think it very ſtrange, that a petſon ſhould 
0 be able, by any Inſtrument whatever, to take the Height of the 


Sun, or any other Object, in a Ship rolling on the Waves of the 
> Sea, more certainly, than on the firmeſt footing. by Land: But 
Ir you will ſoon recollect, that at Sea there i is generally A clear and 
d evident HoR1ZON, from which we can meaſure the Height of the 
e dun, Moon, or Star; but, on Land, ſuch an Horizon is wanting, 
5 and therefore this excellent Inftrument i is but of little uſe in the 
e common Conſtruction: But it is yet capable of an artificial Horizon | 

being adapted to it, and thereby the Altitude of the Sun may be 
obſerved, not only by Land, but likewiſe at Sea i in foggy Weather, 
when the Sun, but no Horizon can be ſeen: By this Means 
alſo, it may be rendered of very great Uſe in Surveying, and in 
all Caſes where a TANG: eee or common on Be” 


bra are applicable. 1 % e T FS 7: 
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DIALOGUE” 


The Deſcription and Ve of the — * 
the ſolſtitial and planetary CLock, on à nt. Con- 


* Nrudlion, for fixing the Sun, Moon, and pre 
3 is eee ieee 3 


Þ 


|  Gleanicus, un 
| = 1 Have reſerved this 8 as the — convenient, for 
* inſtructing you in the Knowledge of the Nature and Uſe of 


1 an Inſtrument, whoſe Theory: is the moſt Sublime of all in Phi- 
| | bal This 280 Ie like all Ng has s arrived 1 


will eafily conctive when 1215 you, that it is a Clock ol lach a 2 
uſjar, ſature, as to fix the Rays of Light from any radiant 
Gia ect, and thereby to render the Sun Beams © of U ſe in the Ca 
5 Aer, more perfectly than any Inſtrument has hithertg 
| done; and alſo, what i is ſtill of 1 greater Confequence,' the 
| 7 r can hereby detain the Sun, Moon, or Planet, } in 
| his Telefcope, in a quieſcent State; by which Means they be- 
| come the proper Subjects of his Obſervation, and that for any 
| Trane. propoſed. This hath been hitherto the Defideratum 
| ; of Aſtronomy ; ; for a$ often as the Aftronomer has been intent 
1 upon determining the Eclipſes of the Sun and Moon, pon de- 
i fr Hale, or Spots, or. e Hor, age 
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Was not jud neceſſary to exhibjy, in a 
— to the ot jndged or Uſes of the Quadrant, as that i OE 
in a mall Treatiſe, which is given with every - this Kind 


@hat I fell. 
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Diameters with- a Mictometer, ſe Often he hald „im fay, 
Sun, fend thou ill; and hun, Mon, *procerd mo farther in thy 
Path: Since the conſtant Motion of thoſe Luminaries, in the 
Teleſcope, does every Moment elude this eee 
eompliſh the abovementioned Deſigns. e e (72, er 

Euphroſ. Well, and are thoſe great Points effec FEM 
rarer amy 1 Ten ee in 10 em 2 —— 
tructien gn 

Clan. They 2100 in a Dagees: apaber w any Thing that 
could be expected in fo complicated a Machine, and fully ſuſñ· 
cient to anſtret all the Intentions of the molt aceũrate Af 
ner. It may ſeem very range, chat though ĩt b 
impodlible to ſtop the Sun in its Courſe, yet that i ald be ſo 
ealy to fix, as it mere, his Rays, and thereby render Rim appa- 
renely Motionleſo : But nothing hae been ſo arduous and para- 
doxical, which Phileſophers have not, at one Time or other, 
ee and often have apy” en gron ba 


ward the — | 
Clock, rags Farley ar Newton, in regard to fi- 
ing the Image of the San, by ewo Reflections from . 

lums in Hadly's Quadratit, as I explained to ybu in the it 
Converſation; and ſinoe it appeared; from the Experiment in 

the ſinall Machine you then faw, chat the Beam of Ligit from 
2 moveable Object was rendereũ ſtable by one Reflection, and 
of Conſequence the Image was thereby rendered quieſcent, ur at 
reſt, by a Reflection of that fixed Ray, it was ealy to conclide, 
that if Rays, thus fred by a firſt Reflection, could be toon 
upon the Object-glaſs of a Teleſcope, by Reflection from a ſe⸗ 
cond Speculum, then might the Image of the Object be made to 


appear at Reſt through ſuch 2 Teleſcope, and this was ſoon 


found to be practicable, by Experiment: But then they found 2 
conſtant manual Operation was neceſſary, to keep the firſt' Spe- 
culum moving, ſo as always to keep the reflected Rays in one 
and the fame Poſition in the Teleſcope, —— Thus far went 
the illuſtrious Inventor himſelf here in England, and the 
8 Farradeit and ce Abroad . | 
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Pray What, was the next Enterpriſe, to render this. Machina 


- Euphroſ... This ſeems to be a . 


more perſect? Phd IH #5. ln N 2 


(len. — Addition, of Clad- 


work, by the late learned d Graveſande, who, in a moſt ſuperb 
Manner, conſtructed one of theſe, Machines, by which the ſolar 
Beams, reflected from a ſingle Speculum, were rendered per- 
manent, and conſequently fit for all Experiments of the Camera 
Gbſcura,. and all the be % MAR: and eee Ob- 
ſervation. 1 l ed bige » 
. No doubt * my an eee theScien- 


ces as received with great Eagerneſs and Applauſe: I ſuppoſe, 
thoſe who, had 


Occaſion for trying Experiments on Priſms, the 
ſolar Microſcope, E., took the firft Opportunity of availing 
themſelves of this Invention, and that no public or private Ob- 
ſervatory would be without ſuch a teleſcopic Clock. /, _ 
= Alas ! myoaphroſyne, it is much. to be wiſhed, the 
F: ate of the Sciences were not ſo much like that of Virtue itſelf, 
viz. ta languiſh under univerſal Applauſe.: For notwithſtanding 
the Philoſopher had, by this Means, rendered the Sun obedient 
to all their Wills, and fixed him for their View for every Ki 
of Obſervation, yet haye I never heard of a Purchaſer of one of 


| thoſe noble Machines, nor have I converſed with any Gentlemen 


who had ever ſo much as ſeen them. I thought itwouldrefle& great 
Diſhonour for, ſuch an Invention not to he found in any EN] 


Author, and therefore; procured a Copper-plate: of it to be en- 
graved and publiſhed, to gratify ſuch Egli Artiſts, who might 


be willing to enquire into its Nature and Uſes; and this, as 
far as I can learn, * the only en i has eie in 
England.*  _ 3 8555 
 Eupbroſ.. "Bat Fw ves ls: progended e and con- 
ſtructed ſuch a Clock in Reality: Pray, is this the ſame as you 
mentioned before, of S' Grave/ande, ork is it win any additional 
Improvement ſince? 1 OO 

Cleon, It has receivedſeveral Additions — = celebrated, Phi- 


loſopher and Mechanic C. G. KBATZENSTEIN at Petersburgs | 


who has e its eee more ne. * ene 


iS The Plate * FUR to is to he Pang in the Phi skis Hr 
pics at the End of the LeQuze on Optics. 
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it to the Motion of the Plancts, as well as that of the Sun, 10 
which 8 Graveſande was confined, together wit ſome other - 
terations and Improvements, which render the Uſe of it mot 
ſimple and. eaſy: But even the Accounts which this Gentleman 
has given of the Machine, in the Commentaries of the imperial 
fcademy of Sciences, is ſuch as left. fuſficient Room for many 
Alterations to be made evenin-his new Conſtruction. Theſe T 


have attempted in the beſt Manner I cod think of; and which 


makes the Appearance of the Olock as here exhibited to your 
View; and I can think n or 
added to it, to render iti more fit ſor uſmdmee ett 
Eupbraſ. - As, this Machine promiſes ſo mueli Eaſe, wich Ba 
aneſs, in aſttonomical Obſervations, I ſuppoſe thoſe Machines 
that have been heretofore.uſed for ſuch Purpoſes will now be laid 
aſide, unleſs: the een Gould un wy en to a new 
Improvement. 10 hen 


Cleon. — — ObjeAiowagains | 


it, that it is a very great Circuniſtance in its Favour // it is da- 
ſigned to ſueceed what is uſually called the 2quatarial Teleſcope, 
which, by a large and:complicated Syſtemof Wheel work, puts 
it in our Power to find out the heavenly Bodies very readily, and 
to continue them in the Field of the Teleſcope, by a conſtant 
Application of the Hand to the ſeveral Screws; by this Means, 
the Aſtronomer can make à ſhift to keep the Planet in View, 
but not to fix it there, which was the great Point wanting, and 

effected only by this new: aſtronomical Ctock : And yet, after 
all, the equatorial Telefcope: _ 0 e as ann the 


Price of this Machine. 


Bapbeefe If the Advantizes of this be 45 wack grdater, ang 


the Expence fo conſiderably leſs, I ſhould think there ean be no 
| Queſtion made of its being readily received and greatly encou- | 
raged here. I ſuppoſe, by what you fay, Wat t which _—_ 


{ce is the firſt that has been made in England?” 

Clean. It is; and an Automaton of this Kind is a Aer 
nomenon in the King of Great-Britain's Dominion. The Inge 
nuity of Clock-· makers has hitherto principally appeared in ſhew- 


ing, beſides the Hour of the Day, the Age and Phaſes of the 
Moon, the Day of the Month, the Equation of _ and 
fome 
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ſome other Particulars of that Sort, Which were j 8 


uſeful or neceſſary in domeſtic Affairs: But, in | regart 40 the | 


Soiences, very little has hitherto been effected by Clock-work, 
the great Point endeavoured by:the principal Mechanics in this 
Way is an equable Motion, which is almoſt as impoſſible in its 
on Nature as a perpetual Motion; both on, Account of the Na. 
ture of the Materials of which ſuch Machinery muſt conſiſt, and 
alſo from the Principles of Mechaniſm themſelves. However 
great Sums of Money have been expended for improving Ma. 
chines only to aproximate thereto, it would be incredible were l to 
mention the exorbitant. Sums that have been paid for Clocks and 
Pendulums on this Account, and yet; after all, we find no ſuch 
Thing as an equable Motion in any tolerable Degree. Thoſe 
Pieces called Regulators, as the Machinery is the moſt ſimple, ſo 
their Motions are moſt equable; but euen thoſe very Automata 
themſelves require to be tegulated by ſydereal Obſervations, and 
every Clock hitherto propoſed is confined to the mam ſolar Time: 
But the Clock we are now to diſcoutſe of is of an univerſal Nature, 
and ſnews, as well the Lunar and Planetary Day as that of the 
Sun, by the Contrivance of a W ren, for m_—_ * 
ſi ., oe 17 410 125 —3 1 
e, 1 Had wt - 2 8 Idea of what you-rr mean wid a 


Lunar; or planetary, Day: Pray, Cleonicus, explain that Mat- 


ter to me, that _— as Uſe of n nn in its 
full Extent? | i af 
; Cleon.. That 1 will fla, as ſuch althrabelogy is: HAR 
very common; and, for this Purpoſe, I ſhall diſtinguiſh Days 
into four Kinds, (1.) A fidereal Day is that Space of Time 
- which is taken up in one compleat Revolution of the Earth upon 
its Axis, or, in other Words, the Time that paſſes from the 


Moment in which any particular Star is on the Meridian, 


to the Moment it returns to that Meridian again. (2.) A 
ſolar Day is the Time that paſſes from the Sun's leaving the Me- 
ridian, to its return thither again: This Day we uſually divide 
in 24 Hours. (3.) The lunar Day is the Time which inter- 
venes between the Moon's Departure from the Meridian, and 
her Appulſe to it again. (4.) A planetary Day is the Time 
which the Planets ſeverally take in departing from, and return- 


a4 Gans" PHH. 30% 
ing to the ſame Meridian. Theſe ſeveral Sorts of Days 
ate of a very different Length from eachother; and the thret 
laſt conſtantly variable among thernſelves'; eſpecially thoſe of the 
Moon and Planets: And às the Deſign of this Clock is to ſtop 
the apparent Motion of theſe Luminaries, it is neceſſary the big 
dex of the Clock ſhould be adapted to a Motion analo I 
thoſe of the heavenly Bodies themſelves, which is effected he 1 
pendulum of a different Structure from any that has yet been 
made, as none of the common Sort would — anſwer” 
this End. N * . 

E — Then, ir T approiend! your right, when you pur- 
roſe to obſerve the Sun, you adapt the Pendulum for mbving 
the Index in ſuch à Manner as to ſhew ſolar Time, or the 24 
Hours of the common Day. oor . do you Xt with 
regard to the Mon and Planen? wk | 


Clan. As the lunar Days are e an u Hour longer than 


the ſolar Day, the Pendulum muſt be made to vibrate flower, 
ſo that the Index, or Hand of the Clock may be made to go once 
round in about 25, inſtead of 24 Hours; for the longer the Time 
is of the diurnal Revolution, the ſlower the Pendulum muſt 
beat of Courſe, that the Hand of the Clock may correſpond to 
the Motion of the Planet. Thus, for Inſtance, the longeſt lu- 
nar Day is almoſt exactly 25 Hours, and therefore, if I make 
the Vibration of the Pendulum ſlower, in the Proportion of 25 
to 24, the Index of the Clock will keep Time with the Moon 
for that Day, in ſuch Manner, that were you to obſerve the 
Moon through the Teleſcope, by the Rays of Eight reflected 
into it from the Speculum of the Clock, ſhe would appear fixed, 
or immoveable in the Field of View, and you would have the 
utmoſt Pleaſure of viewing her variegated Face without any In- 
terruption from her Motion; of which ſignal Curioſity, I ſhall 
give you a remarkable Inſtance, by and by, by Way of Experi- 
ment, after we have refreſhed ourſelves at the Tea- table.. 
But as for the Planets, their Motions are, ſome ſlower, and 
others quicker than that of the Sun; their Days will therefore 
be, in Proportion, ſhorter or longer than the ſolar Day. Thus, 
for Example, ſuppoſe Saturn upon the Meridian, together with 
the Sun, this Day at Noon, then, as the Motion of Saturn is 
FE 2-4 ; ſlower 
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lower than that of che Earth; in its Orbit; or Sum in dhe Tea. 
vens, the Earth, in revolving upon its Axis, will ſooner being 
the fame Meridian to Saturn, chan to the Sun; and, T 
when Lihew you that Plagerthrough the Teleſcope of this Ma. 
chine, in order that he may remain quieſeent in the Niem it 


will be neteſſary for me to accelerate the Motion of the Pendu- 


lum ia Proportion, as the Saturriax Day is ſhorter chan that of 

the dalar One: On the other Hand, if it be propoſed to view the 
Planet Mercury, as his diurnal Motion in his Orbit exceeds that 
of the Sun, then, if I retard the Motion of the Pendulum in ſuch 


Proportion as the nturial Day exceeds the Length of the feler 


Dax, will you have a View of this Planet fixed; or permanent 
as if ceally Motionleſs in the Heavens. And this Proceedure is 
the ſame with regard to any of 3 nrrcngad 


called, reckiſpiug the Machine for planetary Obſeruatimm. 
r Supbref. * I ſuppoſe it will alfo require to be rectiſied forihe 


Latitude of the Plate, ſinte I perceive your Qlock is not in a 
| perpendicular Poſition, like nme ING: 


Horizon in a certain Angle. 4 et bes 
Cu. It is true; the Nn ee ee 
be- parallel ta chat of the Equator, and: therefore inclined, in 


the ſame Angle, to the Horizon; and conſequently the Clock 


muſt be rectified to the Latitude of the Place where it is uſed; on 
which Account, the Fulciment, or Supporter at the End of the 
Hour- „ Which carries and directs the Index of the Specu · 


Tum, mult alſo be longer, or ſhorter, in Proportion, as the La- 


titude is greater or leſs; for, otherwiſe,” if this be not ſcrupu- 


 Toufly reg the 1 not r ener in the . 


ſcope. 
Eau of. 1 farther! i imagine, by nhgther Part of ne 


tus for the Speculam, that that alſo muſt be rectiſied, e peu | 


ed to the Sun's Declination at different Times of the Year. 
les. ki this" you ui corjettire"right f dot; Sewing we 


the different Declination of the Sun, North or South of the E- 


quator, ſo the Speculum muſt: conſequently have its Height a- 
bove, and Diſtance from the Clock properly altered: To which 


End, you obſerve, à due Proviſion is made by Sliding-bars, 


e 1 _ — 1 — 
| e 
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and ſhew you the Uſe of it, which, at preſent, muſt be confined. 
to the Sun : We have juſt now half an Hour for that Purpoſe. 
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theſe ReſpeAsz and beeauſe the Declination of the Moon and - 
Planets, from the Equator, never exceed 30? c, it was nat 
neceſſary to provide for viewing any Odhects beyond that. 
 Euphref.> Do you not likewiſe find. it neceſſam to auf 
Machine, in regard to the Meridian and Horizon 2 - 
Cuon. Ves: Theſe are alſo Articles to de nicely obſerved ; 
aud in order thereto, you take Natice of a curious marrneticat 


NeepLisz and ComPass placed in a proper Part of the Machine, 


by which it is placed due North and South + ———— And chen, 

with Regard. to his horizontal Polition, you ſee there are:2wo- 
Spirit-levels placed at Right-angles to each other, by Means of 
which, and four adjuſting Screws, the Machine in all its Parts 


is truly placed in a'horizontal Poſnion. Theſe Things are all 


of them ealy to be A YE RT Hier TI Cn e 
by Inſpetion. 


' Euphroſ But, as the Speiuhins, heb its Ucight Conley 
varying above the Baſe of the Machine, it ſeems neceffary that 


the Teleſcope ſhould abways keep Pace with it, or be elevated, 


or depreſſed, exactly in the ſame Degree: To which Purpoſe, 
I bee the ſame Contrivance-applied by Sliding-plates and adjult- 


ing Screws, for fixing it in the required Poſition. —— If there 
de any farther Particulars relating to its Rectification, you will 


be kind enough to mention them, as I am impatient to ſes the 
Effects of fo exquiſite and uncommon'a Machine. 7 


Clem. | Nothing remains now but to tectify the Machine, 


To this End, it will be only neceſſary to put to the 
Window-ſhutters; and let a Beam of the Light come through 
a Hole, made in one of them of a ſufficient Width, chat i day, 


for ſometime together, fall upon the reflecting Speeulum . 


This you ſee is done, and the Sun- beam is reflected in aPofition ö 


parallel to the Floor, and falls on the Side of the Room, which 
reſſected Beam you will obſerve continues immoveable, oralways 
retains the ſame Pofition or Direction. 

» Buphrof. | To prove this, I muſt: 3 Mark with my Pen- 


el in the Side of the luminous Spotz and then I can eafily ob- 
frye if it moves or not. — Time has paſſed to 


have 


—— 


. — 2 
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have obſerved the Motion, if there was any: 
Time I am fully convinced that the reflected Beam i is 


quieſcent : —£2D— It is not without ſome — 


and equal Pleaſure, that I obſerve this new and_very extravedi- 

nary Phænomenon, à Beam of Light fixed and motionleſs. _ 
Clan. It muſt afford the higheſt Satisfaction to every View 

oſs in Optics, to have the ſolar Beam tranſmitted into his Room, 


and there, by this Means, rendered conſtant and immoveable, 


for Hours together, without the leaſt Trouble to. himſelf, while 


he — fit down, and, at his Pleaſure, apply his Priſms in all 
the Variety of Experiments relative to the different Refrangi- 

bility, Reflexibility, and Colours of Light: Alſo, his = | 

Microſcope, for magnifying ſmall Objects, may here be applied 


without that expenſive Apparatus that uſually attends them, 


the Wilſon's Part only being here ſufficient for all ſuch Purpoſes; 


eſpecially if, inſtead of the plain Speculum which you now ſee 


applied to the Clock, one conſiderably Concave: was placed in 


its Stead; for then would the Rays of Light be reflected con- 
verging to a Focus, and in this converging State Wiſſen's Mi- 


croſcope might eaſily be applied, on a proper Foot or Stand, 
and all AR thereby pt with the utmoſt 


Eaſe. 
Bee This I plainly perceive ; and; many' das Uſes I 


make no doubt but ſuch a permanent Beam of Light, in its va- 
rious Forms of parallel, diverging, and converging Rays, may 


be made to anſwer, by thoſe who are curious in this Science. 
hut I want to have a View of the Sun through the 


Teleſcope, which ! obſerve you have taken off from: _ ow" 


chine. % 


n . for 


once, you have ſeen the Sun without Motion, 1 look 
through it. 


Eupbroſ. I behold the glorious Orb, which e fills the 
And there I ſee it remains without the 
leaſt Tendency to Motion : : ——=(With how much Pleaſure, 
now, I view the Spots on the ſeveral Parts of his Diſk, and 
I have now an undiſturbed: View 
of every Part of that wonderous Body, which I never beheld in 


Field of View: 


their relative Poſitions : 


any 
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any ſuch. Perfection before: It gives me great Pleaſure 
and Delight, to ſee the Sun fand /lill by ſuch a plain and ſim- 
ple Contrivance of Art: = One would wonder, that 2 
Thing ſo very curious in its Nature, and yet ſo very plain 
and eaſy in itſelf, would not 1 ere now have been found 
out, 


Cleon. | There aaa to ths, Shs e . : 
of Mankind, a gradual Diſcovery both in the Works of Nature 


and Art. It is not conſiſtent with the Notions we ought to form 


from your Place. 


- 


of a wiſe Providence, that it ſhould at once open all the Scenes 
of Knowledge to the Views. of Mankind: This would rather 
confound and perplex, than inſtruct and amuſe them; and it 
appears, by Experience, that every Age, before it can be tho- 
roughly inſtructed in the Doctrines of former Times, has a great 
Variety of Novelty to excite and exerciſe the Ingenuity of Men. 
haut to return: You have ſeen the Sun itſelf quieſcent 
through the Teleſcope; you will,. in the next Place, be no leſs 
pleaſed to ſee the Image of this great Luminary tranſmitted thro? 
the Teleſcope on the Side of the Room, as ſoon as you remove 
I move the Screw on the Side of the 
Teleſcope but a little, and you ſee the ſolar Diſk, with all its 
Spots, depicted on the Side of the Room, as motionleſs as a 
Picture in a Frame: You may there draw the Circle and deline- 
ate all the Spots, and thus make a ie of the Sun with Eaſe and 
Pleaſure.  - 
Euphroſ. "This i is a molt curious Effect indeed, and. one of 
the moſt ſublime Experiments I have hitherto ſeen : ——— The 
Sun itſelf, the Beam, the Image, the Spots, are all, by this 
Means, permanent and fixed, and, conſequently, muſt there- 
dy give the higheſt Satisfaction to all curious Enquiriesof Na- 
ture, and anſwer the utmoſt ExpeRations of Aſtronomers. 
But now let us adjourn to Tea: Lam perſuaded, * this —_— 
you ſtand in need of ſome Refreſhment. - 
Cleon. I promiſed you, as ſoon as it winks Dark, to en- 
tertain you with a View of the Moon and the Planet Fupiter, 
through this horological Teleſcope, and we have now a moſt _ 
delightful Opportunity for that Purpoſe : - I — 
5 OT | - bs is 
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is very clear and mild, urn 


Elves fairly to the View. Wea 44 7 8 An. 

Eupbroſ. We could not have wiſhed for an Eveningmore 
— —— — But pour Machine, I preſume, will want 
| ing before I can have. the Pleaſure of any lunar Aſpectts th 
it. You told me the lunar Day was longer than that of the fo, 
and that therefore the Pendulum meme dwer to Auſt 
the Clock to lunar Time. 4 FR 1 tid ek mo Jo 

can This is previouſly encore . — tra 
Nature of this Pendulum, the Clock may be adjuſted to any 
Sort of Time without altering its Length, or the Uſe of any fe- 


mon Pendulums : L have fet it now to the Time of-the 
preſent lunar Day: ee find, by the Ephomeris, that the 
Moon will culminate this Night, or be upon the Meridian at 
three Minutes after XI, therefore I move the Hour-circle about 
dn fucb Time the common XII o'Clock Line cuts that Hour 
and Minute: Thus is the Hour · circle adjuſted ſor the Moon. 
bes I place the Hour. index to the. preſent Moment of 
Time, which is half an Hour after VII. Laſtly, I adjuſt 
the Speculum to the Moon's Declination, and placing the Ma- 
- ehine due North and South, you will find the Iunat Rays, re. 


fiefice from the Speculum into the Teleſcope, will preſent you 
with the Phaſes of that nocturnal Luminary without any Inter- 


ruption from its Motion. Nou = NOW replace Nr ik 
yorr Chair and view them. 
7 — — Tis delightſul, thick to — riew ut 
beſpangled Face of the Moon as long as l chuſe :I have now 
nothing to do but to ſeaſt my Eyes with that wonderful Variety 
which there appears: I have often viewed her dark and brightef 
Spots, but never had fo clear an Idea of all together as now pre- 
ſents itſelf in this ſteady and uninterrupted View. lt ſeems 
all one, as if © viewed a real Map of the Moon drawn with inſi- 


nite Art and Perfection. As I underſtand, pretty well, the 


Rules of Drawing, I could find no Difficulty i in making an exact 
Copy of this celeſtial P Which brings to my 
Mind, bow often L have wiſhed that ſuch a Thing as this could 
be rendered feafable, that we might have the Pleaſure of view- 


ing 


condary : Bob, or Ball to be ſcrewed up and down, ab in com- 


—- 
* 
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ad Lady» Puric6apeiny, F 13 : 


ing the Moon i in an adequate Repreſentation, or a Natural Map 
thereof, as I am fully corivinced nothing of that Kind, of ſeven 
or eight that I have hitherto, ſeen, can any how deferve that Ti- 
tle, or be eſteemed a tolerable, Copy of the Moon. 
Chan. What you obſerve is with too much Reaſon; the 
World abounds with Maps of the Moon; and ſome of the Sun; 
but they who ma the Latter, one would naturally think were 
born blind; at leaſt/ it could never be ſuppoſed they had ever 
ſeen the Face of the Sun thro' a Teleſcope, as there cannot 
well be a greater Difference between the uniformly ſmooth and 
glowing Face of the Sun, decorated only with a few ſmall Spots, 
and that ſhocking Repreſentation thereof by Father Kircher, 
full of Flames and Vulcanos. It is too eafy a Matter to 
view the Face of the Moon in a common Teleſcope, not to be 
able to make ſote Refemblance of her; but ſtill it is evident, 
from all the Maps of the Moon J have hitherto ſeen, that Re- 
ſemblance is ſo diſtant, and ſo imperfett, as to be ſcarcely al- 
lowed to be called a Portrait of the Lineaments and native Beau- 
ties of her Face. In- ſhort, our Selenggraply is the moſt 
imperfect Part of all our Aſtronomy; but you ſee, by this Ma- 
chine, how eaſy it is to make an exact Draught of the Moon, even 


juſt as eaſy as to take a Copy of any Family Piece placed on 


the Eaſel before you. Nay, even thoſe who have no Skill in 
drawing, by Means of a proper Lattice of Squares placed in the 


Focus of this Teleſcope, might, in this en be able ts 


make an accurate Map of the Moon. 

Euphroſ. This noble Invention makes all *. Difficulty af 
conſtructing a juſt Map of the Moon vaniſh, as here is nothing 
to divert or interrupt his Pencil or his Fancy. But I ſhall 
be too tedious, therefore haſten to ſhew me the Planet; for 1 
conſider that you have done, as it were, double _ this:Dgy 5 
and that you will not be alittle fatigued. + ths 

Cleon. Never fear me, my — Wyy ſhould 1 
be able to talk two Hours, as well as ſome of your Sex a whole 
Day together. - But now for the Planet: the Scene mult 


be altered, the Jevian Day is ſhorter than that of the Sun, 


and therefore the Pendulum muſt now be adjuſted to beat Time 
to Jupiter Alſo, the Speculum muſt be adapted to its 
-Vou. WM, | S Decli- 


„„ 
1 
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Declination from the Equator; and ag he Was upon Wo Meri. 
dian at VII Clock this Evening, and it is now juſt turned of 

VIII, therefore I bring the Hour of VIII to the Meridian Line 
of the Clock, and place the Hour-hand to the preſent Minute 
"after VIII, and thus is the whole Machine,” in all its Parts, ad- 
juſted to view the Planet, undiſturbed by the Motion of the 
Nn about its Axis, or his own real Motion i in "NP "Rank 
! As ſuch you may now view it. 5 4 


Eupbroſ. I view him in perfect Serenity and ad LARA. 


charming View of his ſpacious Diſk regales my Sight: — 
IJ fee three of his Moons with great Diſtinctneſs; but one of 
them is either eclipſed or ſuffers an Occultation. —— He 
continues ſtill in the fame Part of the Field. This, 
"muſt, ſurely, give a fair Opportunity for obſerving the Eclipſes 
and Occultations of theſe Satellites, and conſequently for dil. 


covering the Longitude, which, I have often heard | Iu oy, 


is more feaſible by this Method than by any other. 

Cleon. Your Obſervation is very juſt : This Clock will be 
of ſingular Benefit to Mankind in that Particular; ſince, in 
-whatever Part of the World it is uſed, the Longitude of that 
Place will be hereby diſcovered with the utmoſt Eaſe and Cer- 
tainty. In ſhort, from the Nature of the Thing, it is 
moſt evident, that no aſtronomical Obſervations can be made 


with Eaſe and Exactneſs by any other Means than this, which 
vill be ſufficient to recommend it to all the Studious in natural 
Science, as an Object of che greatelt Curioſity and Utility to 
Mankind. Having thus given you a particular Account 


of all the uſeful Conſtructions of optical Inſtruments, I ſhall 
endeavour to prepare you, at the next Opportuity, for: perceiv- 


ing the infinite Wiſdom in the Conſtruction of the Organ of 
Sight, or Viſion, in the natural Mechaniſm of the Eye, by 2 
few previous Speculations o on the Nuzuee'a oy Kauen, Ww fingle 
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DIALOGUE XVII. 


On the NarturE and Usks of 8 NAY 
bath Convex and Concave, appli ed as READING= 
GLassEs, VISUAL GLASSES and Bonnie 
GLASSES, | HAY BCE e 


3 5. 


E PR 


E gives me the greateſt Pleaſure to find we are approaching | 
towards an Enquiry into the natural Conſtitution and Me- 
chaniſm of the Eye, which you propoſe to explain to me, by 
a Diſſection of the ſame, and a particular Account i in what 
Manner every Part is conducive to ſo noble an End: 
But you tell me, I muſt be previouſly acquainted with the Uſe 
of ſingle Glaſſes, the better to comprehend the ſame; and ac- 
nedingly J ſee you have a great Variety of Convex and Con- 

cave Lenſes, Spectacles, e. ' ſpread before me on the Table. 
Clem. I have provided ſuch an Aſſortment only as will be 
ꝛeceſſary for you to know the Ufes of, as Reading-glaſſes, or 
ſuch as aſſiſt the Sight by a fingle Application of them to the 
Lye, ——— But here ! > not ſuppoſe you are ignorant of the 
Nature of a Convex Glaſs in general, or of its Uſes in the 
Conſtruction of optical Inftruments, which I have exemplied 
to you in ſo many Cafes. ——— You very well know, that if 
an Object be placed on one Side of fuch a Lens, at more than its 
focal Diſtance from it, the Rays, proceeding from every Point, 
dverging upon the Glaſs will be refracted thro? it, converging. 
to ſo many Points on the other Side, which form the Image 
thereof. —— You: have alſo been taught, that when an Ob- 
{ is placed juſt at the focal Diſtance df the Lens, the Rays 
will then be refrated parallel to each other, and thereby fitted 
to produce diſtin Viſion of fuch an Object: This you had an 
Inſtance of in thoſe very ſmall Lenſes which are uſed in ſingle 

Microſcopes : But there is one Caſe: yet remaining, in 
which both W and Concave Lenſes become extremely 
uleſul to Mankind, which has not yet been explained: And 
88 2 that 
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that is, when the Object i is placed n the focal Point and 
the Glaſs aſelf, 

Eupbroſ. ' This Caſe is indeed new to * Wo T mould % 
very much pleaſed to know in what Manner theſe > Glaſſes are 
rendered ſerviceable to, us in this Reſpect. - When an 
Image is formed of an Object, by a Lens, I can -eafily: conceive 
| how that Object may be contemplated, in its Image'; — 

alſo, I know, that when an Object is placed in the Foeus of a 

Lens, it becomes in itſelf thereby viſible ; — but when it is 
placed nearer to the Glaſs than its Focus, I A no Idea which 
Way the Object becomes magnified to the Siglt. 

© Chon. Yet this you muſt underſtand before you can be pro» 
perly ſaid to know the Theory, or Rationale of a common Read- 
ing- glaſs, which, you know by Experience, has a magnifying 
Power, and may be as properly called a galaſeope for magni- 
fying large Objects, as very ſmall Lenſes are called Micraſcpe: 
for magnifying ſmall ones. Thus, the Page of -a ſmall printed 
Book may, in itſelf, be conſidered as a large Object, while the 
Words and Letters are too ſmall to be eaſily read by a good Eye, 
and not at all by one whoſe Sight is rendered in any Degree 
deficient by Age, or other Accidents: But when a large Con- 
vex Glaſs, in this Caſe, is applied between the Bock and the 
Eye, the Page becomes greatly dilated to the View, and bo 
ſmall Characters appear as a large and eaſily legible Print. 

Euphroſ. All this I know very well, as I am — 
obliged, in Caſe of ſuch very ſmall Prints, to make Uſe of a 
KReading-glaſs myſelf; but how this magnifying Power is pro- 
duced, I am * at a ne ”» ene and way ese . to 
explain. * | 
Clem. This J will e in dn beſt Manner 1 can; but it 5050 
be by a Diagram, as no real Image of an Object is, in this 
Caſe, formed any where but in the Eye: To this End, there- 
fore, let ECD be ſuch a Reading-glaſs, or: Convex Lens, 
and let F be the Focus in the Axis FN; on C the. Enter of 
the Lens, with the Diſtance C F, ende the Arch of a Circle 
QF P, draw the right Lines QC and PC, making any An- 
gle with the Axis F C on either Side; then, in the Line QC, 
9 any Point, A, be taken, D from that Point * 
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Line A E, and A D be drawn, to W two diverging Rays 
iſſuing from that Point on the Convex Glaſs. Now, you knows» 
it is the Property of a Convex Lens to bring diverging Rays, 
which fall upon it, nearer together after Refraction, and there- 
fore the Rays A D and AE, inſtead of purſuing their firſt Di- 
rations to IJ and L, will, by the Lens, be refracted nearer to- 
gether, viz, into the Direction DK and EM: If chen 
theſe Lines D K and E M, as they are inclined to each other, 
be continued out, they will meet in a Point G in the Line QC. 
All this, I en, is very paw oven the lagi * Eu- 
phroſyne. 55 | 
Euphreſ. So very "TY has. it can $ edn of no Gr Ex- 
plication. But what am I to infer from thenceꝰ 
Cleon. This much, that the Point A, being not far om he. 3 9 
focal Diſtance Q, will cauſe the diverging Rays AI and A L, 
aſter Refraction into DK and E M, to be not much dif- 
ferent from parallel Rays, and therefore will produce diſtindt 
Viſion of the ſaid Point A: But then the apparent Place 
of the Point A will be much altered; for ſince the two re- 
fracted Parts DK and E M enter the Eye, as if they came 
from the Point G, they will there repreſent the Point A; ſo 


that the apparent Diſtance of that Point will be much great- 


er than the real Diſtance C A. This, I ſuppoſe, Je 
likewiſe ſee from the Diagram? "II 

Eupbroſ. Nothing is more evident; ; and at. the Gs Time 
I obſerve, from your Drawing, that on the other Side of the 
Axis the Rays ,proceeding from the Point B will, after Re- | 
fraction, repreſent that Point at II. 

Cleon. Your Inference is juſt; and I ſee, by that, you have 
a clear Idea in what Manner the Points A and B are removed to 


the Diſtances G and H reſpectively from the Glaſs ; and that 


therefore-all the Space contained between A and. B will be ex- 
panded into the Length, or Space contained between G and H; 
and conſequently any Objects contained between A and B will 
be enlarged i in Appearance, in the Proportion of the Diſtance be- 
tween A B to the Diſtance between G , that is, in the Ratio of 6 
A C to GC: and, conſequently, if the Page of a ſmall pr inted 
dat be . at the Diſtance of A C from the Glaſs, and 
; parallel 
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with reſpec to their Diameters or lineal Dimenſions ; But the 
| whole Area, or Surface of the Page, will be enlarged or magni- 
fied in Proportion as the Square of A C is to the Square of G C. 


Zupbraſ. This I ſee very plainly illuſtrated by the Words, 
Ga ſaue the King, in ſmall Print between A B, and in much larg- 
Pray Clenmicus, is there any 
general Rule to be obſerved, for: ng the . Glaſs, 


er Characters between G H. 


with Reſpect to the Eye and the Print? 
Clan. There is, my Euphraſyne : 


gan of the Diſtance of the Object fromthe Facus A Q, 2 the Difiaxce 
eQc of that Focus from the Glaſs ; and, conſequently, from hence 
will obſerve, the leſs A Qis, or the nearer the Object is beld 


to the Focus of the Glafs, the more it will be magnified; and 
_ fince the Rays paſſing thro' the Glaſs differ but little from _ 
Tet Rays, it will give a diftin view of the Object lomagnified ; 


and by moving the Glafs one Way or the other ever ſo little, 


will immediately find the Pofition of the ObjeR, and the 
Glaſs where the Field of View and magnifying Power will beſt 


farit the Eye. But this is a Point which we are directed to by 


Kature, without any Rules of Art. And this, 1think, is as; 
much as Lean fay with regard to theNature and Oe of Ri- | 

I GrassES. _ 

| Eupbroſ. Is there nothing MR a reſpeRtt to the Ses, 
or focal Length of thoſe Glaſſes, by witch we aur de * | 


in the Choice of them ? . 
Chon. Ves, moſt certainly; for if it be 8 to W 


with both the Eyes, then, in ſuch a Cafe, the Glaſs muſt be 
fefficiently large, to tranſmit the Rays from the Object to both 
the Eyes, and, conſequently, ought not to be lefs than three 


The elliptic Form is alſo preferable 


Inches in Diameter: 


to a round one, in a Reading · glaſs: 
longer the ſocal Diſtance, the lefs irkſome is the Effect to the 


Eye, But in this Reſpect, the Eye muſt be conſulted, and the 


* Power of the Glaſs * be ſuch as is 5 required. TY 
0 Eupbrof. 


parallel to i it, the Words, or Print of that Page will appear 
enlarged. in the fame Proportion as G C is larger than AC, 


For 795 the Mathe- 


matical Theory we learn this Rule, the Diſtance of the Objet? AC 5 
end that of its magnified Appearance G C, is always in the Proper- 


and, aftly, the | 
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What is: the Difference between theſe large Read- 
ing- glaſſes and Speacles, or Viſual Glaſſes, as you call them. 
Clean, The Nature and Effect of both are much the ſame, 
& | only the Viſual Glaſſes, being diſpoſed in a proper Frame, 
may be, in different Ways, applied to the Eye, without being 
5, tld in the Hand; and, cherefore, having both Hands at Liber- 
"i ty, they are much better ſuited to all Occaſions of Readings 
ay Writing, Working, Sc. than a manual Glaſs can be. 
by Befides, the Viſion is more diſtinct and perfect thro” two Glaſſes, 
than by ode alone; becauſe the Axis of each Glaſs, when they = 
are properly fixed in their Frames, may be madeto coincide with 
the Axis of each Eye reſpectively; and therefore the Rays of 
every Viſual Pencil will be muck more naturally refracted to 
the Eye, than they can be through a fingle Glaſs, where only 
thecollateral Rays of ſuch Pencils can enter the Eye, by which 
the Viſion can be neither ſo eaſy or perfect as in the former Caſe. 
Eupbroſ. But what is the nm 
of Horn about the Glaſs? Et of 
Chon, There is more Reaſon for this thin many perſans are 
anareafs the Pupil of the Eye is but ſmall, and no more Light 
can be of Service to Viſion, than what enters that Pupil : a 
| SpeQtacle-glals, therefore, but little bigger than the Pupil of the 
Eye, would be ſufficient for converging a Pencil of Rays to 
the Eye as large as that which now enters it from the 
wideſt Glaſs; therefore, all that Part of a Pencil, fo very 
large, as falls on ſuch a Wide Glaſs, muſt, by far the greateſt 
Part, be loſt upon the Eye: but that is not the worſt. Conſe- 
quence of a broad Glaſs; the great Quantity of Light which 
falls upon the Ball of the Eye cannot fail, by ſuch a con- 
fant Suffuſion, to diſturb, and render Viſion indiſtinct, by 
chat which really enters the Eye: not only ſo, but the con- 
ſtant Action of Light upon the Ball of the Eye muſt have a ſenſi - 
ble Effect, in Time, in weakening the ſame, and produce, 
gradually, thoſe Changes and Alterations in its Texture as muſt 
be attended with Uneafineſs to the Perſon, and Injurious to all 
| the Purpoſes of Viſion : Therefore, to prevent, 26 
much as poſũible, ſuch bad Efes, the circular Zone, or Ring 
of Horn is applied on the Out-ſide of che Glaſs, to cut . 
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1b much of che collateral Rays, or hurtful Part 6f Light: And 
were this Rim broader, and of Courſe the Glaſs narrower, it 
would ftill conduce more to the Perfection of Viſion: But as 
there is no Convenience without an Inconvenience, the maki 
che Glaſs narrower would be apt to contract the Field of View 
too much; the Diameter, therefore, of the Glaſs muſt be left 
Jo large as will admit of a ſufficient Extent of View, for all 
che Purpoſes required; and all ng] is ms; is e and 
t to be excluded. e 

Eupbroſ. J have no Canis as yer; to experiniedt: 4 

Truths you have been now advancing ; but I judge of their 


Reaſonableneſs from the Structure of optical Inſtruments, and 


from the Make of the Eye itſelf; for in all Microſcopes, Te- 
Tefcopes, Sc. I obſerve a Diaphragm, or Stop is placed in the 


Focus of the Eye-glaſs, to circumſcribe the View within pro- 


per Limits: And alſo, the Apertures of Object Lenſes adjuſted 
to a peculiar and determinate Size, for Admiſſion of one requi- 
te Degree of Light, in order to produce diftin& Viſion in thoſe 
Inſtruments: And I make no Doubt that the ſame Reaſon 
Holds, for the ſmall Size of the Aperture, or Pupil of the Eye its 
elf: — But as I ſhall, at "other Times, diſcourſe with you far. 
ther on this Subject, you will give me Leave to-afk one Queſ- 
tion concerning Concave Lenſes : How they become ſo uſeful to 
ſhort-fighted People, as I find they are uſeful to them only? 
Cleon. The Nature and Uſe of thoſe Lenſes will be better 
underſtood, after you have ſeen a Diſſection of | the Eye; 
and then the Uſes of theſe, and alſo of Convex: Glaſſes will 
de exemplified with Experiments of an artificial Eye. ; 


Puphroſ. Are there any other conſiderable Uſes: to. be cad 


of Convex, or Concave Lenſess 

Cleon. There is one of a very benin Maries et 
the Power of BURNING, which is the Effect of very large Con- 
vex Lenſes, and Concave Speculums ; this they. perform by 
converging the Sun's Rays into a very ſmall. Space, or into 


what we may properly call the Solar Spot, or Image of the 


Sua: And it is well known, the ſmaller the Spade is into which 
2a given Quantity of Rays can be collected, the more Denſe 
they will be, and conſequently - the — they will 
A barn. ? Zupbroſ. 
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| "Bapbrof. have heard much voncerning the wonderful Ef- 


fects of Glaſſes öf thib Kind, with Reſpect to their burning | 
power; but bave ſren Hithe or hotbing Fit more than the com- 
mon Expetitvehe of Fighting aPipez Dae Fete ef Wool : 
ſoak with Ebthbolf Birhith lan 

Chet. Thee aré triſting Effects to whit are produtdatde 65 
theſe Kinds of Glaſſes. But as I no you will not- be ſatisfied 
with the mere Relitioh of Fats; [though of ever ſo wonderful a 
Nature, without fome previous Ideas of the -Reafon' and Cauſe 
of them, and, 48 bee Gale not. very diffictle to be un- 
derRood; 1 mall; give or the Following contiſe Ratimale there - 
of: LY Have feef that evety' ObjeR has its nage form- 


eld by a Convex Left, and Concave Mittor, in its Focas; ac- 


Gy the Sun Her wil Have its Tink} e produced of a ſenſi. 
vie Magrifudby Becaüfes 4 I hape förmeriy told you}; the' Ob- 
A and its pee tubterid Equal Angles at the Glines; and 
e W the Angle under whict the Diameter rns 
Sh appCars 37 NV Haff g . fee; *heteforey allo, the frage Gf = 
#0 Sd wit babe Nie or Half 1 Degics at che Gas 
ad ne Suit been At af infinite Hiftanck, it eouldGaye 
ſibtended 116” ſenile „ Ant its Image would habe 
bern 4 Polit i REP teu of the Saft] but that ae c | 
6 in ine FAA Gf a Whaſſhs: (BE * Spot; or möge, 180 


ſenſible Magnitude, and may be meaſured and c 'with 
Kody 1 01 99) ot e won! AW 2. 


alt the ge en 


Tape, Ik I andeftldhe yd igt 


e ide Saftsde ef fle n chi eiu. 


and Very lumimbd? Spots” we e en kae and then 24 
Rays of Light will de 9 in that 190 in Proportion: a8 cle 
Sufface of the fl je wan the Sh hats or cee San and, 
confequeditly, 7 to'burnitiy. — —Bue wii wil 
be the wen coivetieait” Mettiod' of fitaſuring Unis Bae Baer? 
Cl. You thay e I Rold a Bb ſlr? divided ine 
5 as and Tehthe, al / fitriate the” Diameter 'of the 
folar Spot ini T'eafhis' of an 118 at this Method will nt do 
in all Caſts, f = therefore prep ſe one thatwill, It 
happens very luckily" that, with the: Radius or very f fix | 
Inches, ons Deg is vefy WP Ul to , of an Inet; 
Vol. II. | : there- 
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therefore, at the focal Diſtance of 12 Inches, half a Degree v 
be equal to 15 of an Inch, or that will be the Diameter of the 
ſolar Spot of a Lens whoſe focal Diſtanee is 12 Inches. . 
Now this Spot in a Lens of twice, or three Times that ſocal 
Diſtance, will be twice or three Times as large 3 ſo that in x 
Lens of four foot Focus, it will be rs. gfx Inch _ ſo on or 
other Lengths in Proportion. 10 En 90 
Eupbroſ. This I cherry apprehend 3 bat what ia your: Laſs 
Tenco from hence ?... 5 8885 1536 30300 30G 4H en 
Clan. When the Diameters of the Glas . ſolar Spot are 
1 then alſo the Proportion of their, Surfaces pre: known, 
being always in Propottion as. the Squares of thoſe; Diameters, 
Thus, for Inſtance, if a Lens be four, Inches in Diameter, and 
its focal Diſtance a Inches, then will the Diameter of, the Spot 
be 1s of an lache 1 faid;before ; But in the Diameter of the 
Glaſs there are 38. of an Inch, .thereforg. the, Area pf the 
Spot will be the reg. or,Surface of the GHlaſey, as the Square, of 
bone to the Square of 40,3. that. is, a5 gng,,to: ib 1 Theres 
; the Denſity of the.Suy-þeamss, in the dolar Focus, will. be 3609 
ATiges greater than that gf the-ſalaf Rays falling upon the Glaſs; 
And hence you may plainly perceive este, cy a Lens go 
more than 4 Inches in Djameter. will yet prove a powerful a 
Burning -glaſs, as pods 90 it in Ade Int 


2 | mentioned. 1, Sd En has | 
. Euphroſ. I now 3 to fee a the Henſon 


of Lenſes and Mirrors, in regard t hurning,;, — 1 — 
bend, hat ibis Power of burning will ingreaſe,inProportiggdo 
the Square of the e Gaſs, owe nas lan uae 

remains the ſame, ,, 5 5 n * wo d i gi 30 . 

4 Cleon. .. Acwill ſo; Thus, fu; ppoſę thę f forementicne 4 Gta "of | 

42. Inches, focal Diſtance, were 6 Inches, or Sd of an Incha, in | 

Diameter, then vill its Pawer, of hurging. be. the foriney ar 1 
. ghoot to 1690, or more than twice as gat, becauſe more tan 8 


ae a 


ss FT. 


: 3wice. the Quantj of Rays fall o vpon this larger Glaſ, 5 
ou Tb Euphroſ, But uppoling; the Surface « of the Glaſs ein the 
; Fame, but has. a bb. focal- iſtance, then. will the folar- -Spot be | | 


Jikewiſe Jeſs; jand,, conſequently, the, fame, Quantity, of, Rays, | 
ching Spllegted into ⸗ e Space, will act, en burg We | 
Go 
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bemeftiy: Therefore, allo, the Powür of bilining mut be 
greater in Proportion as tene Are of t the folac Spot i is leſs. n ay not 
mis right, Cc, 8 009 0 * 
' Chon! Extremely ſo? Fou reaſon like” a - MittfGndlibtan,” 
Ene true Ratio i is, the Diameter of the ſolar Spot being 
always as the focal Diſtance, the Area thereof will be as the 
Sguate of its Diameter, and; conſequently, as the Square of the 
focal Diſtance of the Glaſs: Therefore we collect this geheral 
Rule, the Power of burning in y Lens is proportioned to the Szuare 
Fit. Diameter direfth, an and the Squart of its cal Diſtance muterſh * 
And from hence it will be very eaſy to compare the burning 
Powers of any Letiſes 2 Diametets' and focal Diſtances 
differ. 2 755 2271! N 

Epe Pray whitare ii argeſ iz Lenſes uſually made 
for-this Purpoſe 7 7090 © 

Clin. They ſeldom exceed 7 or 8 Inches i in Diamicter; ; and 
are from 3 to 4 Feet Focus; and ſuch a one you here ſee: The 
Diameter of this is 8 Inches,” and' the Focus 3 Feet, therefore 
the ſolar Image will be 3; of an Inch Diameter: And, as there 
are 48 of an Inch f in the \ Dilineter of the Glaſs, it will condenſe 
the Rays in Proportion, as the Square of 80 to the Square of 3, 
that is, as 6400 to 9, which is little more than 700 to 1. 
Whereas I obſerved to you before, that the Power of a common 
Burning-glaſs, no more than half this in Diameter, and whoſe 
focal Diſtance but 2,” had a Power of burning as 1600 to 1, 
which is more than twice as great as this very large Lens is capa- 
ble of, which Inſtance I give to ſatisfy you, that as much may 
be done by ſhortening the Focus of the Lens as by increaſing its 
Diameter or Surface. But, becauſe when the Diameter of 
the Lens is very large, it will require a very extraordinary 
Thickneſs of Glaſs for grinding t them to a ſhort focal Diſtance 
lufficient to render them Buthing- lz in any aner De- 
dee. 
Euphroſ. But, pray, Cleonitus, is there no Method of come 
dining two of theſe Lenſes date Þ to increaſe their Power of 
burning ? 

Cleon. ' Ves, my Eupbroſyne, there is; for if a Lens 6 Inches 
Diameter and one Foot focal Diſtance, and another Glafs 4 In- 
1 2 ches 
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proper Diftan 


them, would be more ns and his more 5 0 Ne 


could be made to da by any, ſingle Lens; 

nothing of this Kind chat can eompare With a 

in this Reſpect; fot, in theſe Mirrots, tl 

is neyer more than half the Radius at ſtill 
adds to the Intenſity of their bus ing, ie that om 8 


the Rays, in the Focus, ariſing from the Figure. f- the Gg 
is not near ſo great as in the ee ee, al che lame; fata 

15 Diſtance in Diameter, „ b ie u e or lA 
Euphreſe Since Concave Specu sar, in their own Nause 

ſo well fitted for — 1 preſume, the Ingenuity aß 


Philoſophers muſt have been exerciſed in Yapious * to en- 
der this Invention as extenſive and e in ye rn $a 
they poſſibly could. B24 8 
Clan. No Pains hay been feared, by, ingeniqus Artifls in the 
optical Way, for conſtructing theſe. burping;Speculums-of dif: 
ferent Kinds, of which I ſhall mention to you four of the print: 
cipal Forms. The ( 1, ) is an entire Concaye Glaſs, but of very 
large Diameter, and as ſhort a focal Diſtance as poſſihle. (2.) 
A very large ſpherically Cancave F rame, in which axe placed: 
feveral leſſer Concave Speculums, of the ſame Radius with that 
of the Frame: Theſe, truly fixed, will haye all their Focuſes 
thrown upon one common Focus in the Axis of the Frame, 
which, of Courſe, muſt burn to a prodigious, Degree. 3.) In 
ſuch, a large Frame, they have alſo contriyed to fix plain Glaſs | 
Speculums, which, being duly adjufted by Screws, ;will-throw | 
all the Sun's Rays which fall upon them into one common Part 
of the-Axis of the Concave Frame, which, there making a Bert 
of Focus, will burn very intenſely, (4.) Any large Concave 
F rame,” as before has been deſcribed, with a ſmoath polliſbed 
Surface of ſuch Matter as will ſtrongly reflect the Rays of Lights 
and has been found to anſwer extremely well. . 
Euphroſ. Have you ſeen thoſe ſeveral. Kinds: of. Sper 0 19 


which you now mention? Ain 


Clean. I have ſeen of the firſt and ſocogd Sort ; . buf neyer any 
of the third and fourth: 


But of the firſt Sort, I have ne- 
| „ 
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ver ſeen any ſo large, as to, deſerve, particular Mention at this. = 


Time: Thoſe of 2 Feet, or 2 Feet and & in Diameten, are the 


largeſt that are commonly made, and ate much more uſed for 
optical Purpoſes than for Burning: glaſſes, as their focal Diſtan- 
ces are not ſhort enough. to anſwer the Purpaſe of burning ſo 

much as might be expected from ſo large a Surface: However, i 
all of this Kind, that are in any Degree large, burn rer in 
tenſely, eſpecially with a Summer Sun. 

Eupirof, And what have you known. of the ſecond; Form of 
Speculums, which you mention; which, 1 . Wen ee 
compound Burning-glaſſe? tn 11 

Clan. They ate very, properly ſuch z but al that L leds | 
them. is, that they have been made of a very large Sie, one af 
which, in particular, contained about 30 very large ſquare Con- 
cave Speculums, \ not; leſs, than 20 by 24 Inches, if I remember 
tight: This very large Concave Speculum was placed at the: 
Top of a Houſe, vis, at the great Toy-ſhop; the Corner. of St. 


Paul's Church-yard,. moveable; upon an Axis, to render it of 
more convenient. Uſe : But as to its Effects, though they. muſt: 


have been incredibly great, I do not remember to have had any 
particular Account of them, any more than in one Inſtance, viz. 


that a large Bar of Lan would inſtantly bu . alunder in its 


Focus. 
Euphreſ.. That was a 2 Effect, indeed; 1 * won- 


der very much, that the World has not been more-apprized of 


the ſtupendous Effects of a Concave burning Speculum of ſach 


an amazing Structure. Pray, what do you know of the 
third Sort you mentioned, compounded. of plain een in 
ſtead of Concave ones? 

Clom, This is but a late Invention ; the principal 3 
of this Sort was made by Mr. Buffon, which was 6 Feet in Dia- 
meter, and contained 168 ſmall Mirrors, or flat Pieces of Look 
ing-glaſs, with proper Movements for adjuſting them to a com- 
mon Focus: They were each of them 6 Inches ſquare. ——. 
But what is peculiar to this Contrivance is, that we have it in 
our Power to make the focal Diſtance greater or leſs, and, con- 
kquently, while the Frame remains in the ſame Place the Glaſſes 


may 
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may be fo adjuſted and diſpoſed as to throw their -6rimior "Focus 

| uporrthe Obj ect intended for Accenſionnn. F. ent 
EEupbroſ. This muſt be a curiòus Adens ruegen fun 
: K-foppdſc the Difficulty: and Expence of fuch an Apparatu$j*for 
this Purpoſe, is not inconſiderable : —<—— But, pray, Has ait 
been brought to any great Perfection; or _ bs. en rung 
derable Experiments been made with it!? 120 
Clem. It is ſaid, that Mr. Buffon, in e ot aud, 
ſet on Fire Boards ef Beach- wood, at the Diſtance of 1 50 Feet: 
At another Time, he burnt Wood at the Diſtance of 2086 Feer: 
He alſo melted Tin and Lead, at the Diſtance of 120 Feet; 


p:. 


and Silver; at 50. But, as you rightly judge, the Ex- 


pence of ſuch a compound Speculum muſt be very great, ſince! 
each ſmall Speculum had no leſs than three adjuſting Seroꝶs to 
give it a proper Inclination, for directing the folar Rays 0 any 
given Point, and the whole Machine is moveable by a Swivel- 
like Contrivance; fo that one may burn horizontally: up- 
wards or downwards, and that almoſt at any Diſtance o one 
pleaſes. | & 2 $645 ET Sie: 
Eupbroſ. One would think ſuch an Teſtuitiient as this ſhould: 
prove dangerous, eſpecially near the Sea-ſide, where ne in 
the Harbour might be liable to be ſet on Fire by it. 
Cleon. Your Obſervation is ſo far rational, that, if ſuch 2 
Machine could be conveniently made, it would certainly be'of 
Uſe to every Town liable to a Siege, whether by Sea or Land, 
eſpecially if the Time for adjuſting the Lenſes were not very te- 
dious. Je 1 is related by ſeveral Hiſtorians, that ARCHIMEDES 
did actually ſet Fire to the Roman Fleet, at the Siege of Syacuſe, 
by a Burning-glaſs ; and that the Navy beſieging Byzantium 
was, by a Burning-glaſs under the Direction of PRocLvs, re- 


duced to Aſhes. But what Sort of Glaſſes the Antients made 


Uſe of for this Purpoſe, Hiftorians do not inform us; but, very 
probably, they were not Specul ums, dut er Lenſes or burn- 
ing Spheres. . 


eve Then you really think that ane olaſſes; of Flome 5 
Sort or other, were in Uſe among the Antients ? Pray, what Ac- 


count do you find of them among the Writers of Antiquity y? 
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1 TI can ſay hut little on . 


what he calls Balls, or Globes of Glaſs and Cryſtal, hich were 
made Uſe of by Surgeons, who collected the Sun- beams with 
them in order to cauterize their Patients; And Lanctantius tells 
us, that a Glaſs, Globe, filled, with. Water and held up to the 
Sun, would kindle a Fire ,gven,in. very cold Weather : But, to 


pals by other Inſtances, there is one. very remarkable in the; firſt | 


Scene of the ſecond Ac of Ari/laphanes's Play, called, The:Clards, 
which the famgus Mr. De la Hire makes no Doubt is a, fall aud 
convinging. Prof of; the, Uſe of Leuben 25 Burning · gl 


mong the Antients; and, .becayſe the, Paſſage is, — | 
—— Strepiades,'.an 
old flupid Fellow, tells. Sacraters be. had found out an exppllent, | - 
Contrivance. againſt paying his D PO and.ip introduced ſpeak | 


ſhall. read it to you ut of. that Authors, 


ng after this Mapners,- 1% inte e les 
STREPSIADES. Have you never ſeen, at the Mt; = 


fu reyeres N met be dla, 
| SOCRATES« i Do yau, mean that, i dd 71. 1 er as 
STREPSIADES... e anon af St. T 212993 en bd 
Sockarks. Brigę it; 1. what then? .... oy d anni 
© STREPSIADES. . "When. the. Attorney, ha 


bail ne, Troll, Fg this, Glaſr,. and, 2 e 


Mon again the the /& Sun, {will net . the Letters fim Ae. | 
tin, 0 250A 9 1 . £9 Rant $3234: t 2 A n p 
Agen g rk, Cu 10 by 4. . The Sch 


upon this Place Kas, this Glak Was 3 Trachaide, which implies, 


| that it was round like 4 I heel, and, therefore, IL think very 


7260 ingicates its rg. lenticular, and- not 7 a, , ſpherical | 


Eupbrof, Well, this has pretty. well find, — | hiforical 
Curioſity : Tell me 1 what = know " * . 
Kind of Burning: glaſſes. ng 5 

Chen. With reſpect to © oth, of Rane — are the 
moſt celebrated of any, concerning which, we have ſeveral cu- 
ſious Anecdotes; for Mr. Beyle made one of theſe, of black 
Marble, of a very large Size ; 5 but, though well poliſhed, yet. 
being of a black Colour, it would not ſet. Fire even to Wopd, 
Hough. expoſed a long Time in its Focus, which plainly ſhews 

how 
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how finkl] a Quantity of Light is refeSwa from black Subſtances, 
on the other Hand, we read of à Burning-glaſs (if we 
may o call it) that ws made only of Imeoth Concave Surfice, 
and ovefleaved; or finneered, as it were, "with" white Stiw, 
mide by an Ilan Arüſt, which had & prodigious EfeR ih burn. 
ing from the Light refleted froin ſo large 2 Suffer and Kavita 
poliſh of Stra. Bit the molt tenrarkble oF all the Sorts 
of Mitrord Was that of the celebiated" Mr; Vite, Which was 
3 Feet 11 Inches ih Diameter, and its focal Bite Wis 4 Net 


and 2 Inches: Ie was a Compofftion of Pim Copper; aid Bir: 
math, ſomewhat like the Metils we fie make for renecling 


Teleſcopes ;\ ir was white Metal, and Böre a very fine Poliſh; 


and therefore, from Ib lafge a Surfats anf do ert u fit Bi. 
ſtaner, it is no Wonder if we find its Pawer 6f Birnitng; "mite: 


ing, e and ig © Bodies 5 dinary in- 
| Jy PEARS 8 N N ie EZ U 7 
Euphroſ. 1 with Lege get Feat Udet (tte i 
thoſe Effects might be, forT have a Brat Incfinattöft to "be fits 
fied about every Thing in regard to the Foaderful,** OV OO 
Cina. In this you are not Particular, my Enphroſne it 2 
Kind of univerfaf Paffon that, more or leſs, affefts 
nd; Things of an uncommon and ettrabrdinary Natüls ANG 
fat} t ſtrike us with apretable Pleaſire aud Shrprize” NMId 45 


Burning is in itſelf one of the moſt exquiſite Actions of Natdhe, 
the following Experiments, made in Relation: therets, "catihot 
but give you the Righeſt gatisfacticr: A'Citalogite of ſubti us 


are moſt Nataradte T mall here rehenffe to your” 
1. A red Piece of Num Pateru (or Tile) began welt 4 


| and was ready to drop in 100”. 


. Another black Piece meet #4, Und Wa ready to drop | 


at 648.” . N 45 5 "IX" 
3. Chalk uren out ef an Edin Spartages * rh in 


% 


+ A Foſfle-ſhel calcined i in 1 ru bot 


F. A Piece of Pompey's Pillar at ee, ker 1 th 


lack Fart in 50% ee 5 i Tal ) 2 
75 Copper Ore vitrfiedin 8% | HE” alit > I 


} rn 
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muſt be content t with a aſe rpg of Facts. 
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7. ug, or Cinder, of antient Iron work, — run in 


9 * 
* 8. Iron Ore led at feſt, but meltedin 24. e 
6 Tale began to calcine at 40%, and held in the Focus 647. 
10. Caleujus lama was calkined comms _— on 
off in 600. +4; | | 
11. A great Fiſh's Tooth melted i in 32.2 3 7-48 
12. The Aſbeſtos ſeemed a little condenſed in 28% and 
Mr. Villette ſays, the Glaſs uſually calcines it. 

13. Marcaſite of Gold broke e. and began to meltiar 
about 20. =. & | | =: * 
14. A Silver Sixpence melted in y 2 hi | 

15. A Copper Halfpenny (of King Willan's) melted bet, 
and ran with a Hole in 30%. 
16. A King Gwrges Ditto, t in mak, and eng.. 
17. Tin melted in 3. 
18. Caſt-Iron melted in 16”. _ 
19. Slate melted in 3, and had a Hole in 6. 


20. Thin Title melted 2 bad a Hole, aa 
mW: | 


21. Bone calcined i in 4% A ind waavieieitic and. 
22. A Diamond, weighing 4 Grains, loſt 4 of its Weight. | 
Euphroſ. "Theſe are wonderful Effects indeed, to think that 


the Fſbeftes itſelf, which no common Fire can injure, ſhould 


yield to the calcining Force of this Burning-glaſs. —— I ſup- 


poſe you have the ſame Method of computing the Force of this | 


Glaſs, as before of the Lenſes ? 


Cleon. "The very ſame ; i 8 
the ſolar Beams are condenſed by this Speculum upwards of 


17,000 Times, and that the Heat in the Focus of this Glaſs | 
will burn with Intenſity 433 Times greater than that of common” 


Fire; and therefore nothing is an A/be/for, Amianthus, or in- 
byiible dubſtance in the Focus of ſuch a Speculum. It may 


be in my Power one Time or other, to repeat theſe Experiments 
and verify them by ocular Demonſtration z but, at PTY 5 
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The Narunn and. Senvoroas of the Ber 1 
plained, with regard to perfect Vis ION, , Li * 


anatomical, DISSECTION . 


Cie | 5 
Ip all our ans, thoſe of Viſion have been ever 3 
ed of the firſt Order: It will therefore be no unpleaſing 
Spegulation to my Zupbroſyne, to be entertained with a ſhort Nar- 
rative and Explication of the natural Mechaniſm of the wonderful 
On AN of $1GHT, and what the proper Office of each conſti- 
tuent Part is, or how far it 8 to e this mol WR | 
of all our Senſes. 


5. OS. 3 ä 


tructure of ſo noble an Da n Gi ; the component Parts 
of the Eye, I preſume, you intend to exhibit, by a Diſſection 
of thoſe Eyes which I fee you have here prepared ; and, 281 
have never yet ſeen any Thing of this Kind, the InftruQionsI 
ſhall receive will þe both novel and warens in the higheſt 
== OO EIT 
_: Chon, I do not "propoſe to wank you wi ich an fy RES 
dete of the great and wonderful Apparatus of Muſcles, where 
with the Eye is furniſhed for all neceſſary and convenient Mo- 


tions; this being only a collateral. Confideration, ot Circum- 


ſtance of the principal Object we. are at preſent intent upon, 

which. is the Faculty of natural Viſion ; For though the Eyes of 
many ſmaller Kinds of Animals, as in moſt of the inſect Tribes, 4 
are fixed, yet they are fo diſpoſed, that Motion. i in them is ren- 

dered unneceſſary, as they can ſee all around them without: But 

@s the Eyes of moſt Animals, and particularly our own Specigs, 

are both in Front, and we could look only directiy before us, 

ovided there was no muſcular Motion, it became neceſſary to 


Kaſey the Eye with - Yay of uk to m” if MM 
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n all Directions, in the viſible Hemiſphere before us; And one 


Thing I muſt not omit to obſerve, that as it is ſometimes neceſ- 
fary to have an oblique Motion of the Eye towards the Noſe, 
and there being no Room on that Side for Muſcles, 'as on every 
other Patt, provident Nature (which i is never ata Loſs for Means 
to accompliſh her Deſigns) has Contrived a ſmall Bone on the 
Side of the Noſe, with a ſmall Perforation, or Hole, to ſerve as a 
Pulley through which the Tendon of a Muſcle paſſes to a con» 


venient Inſertion, and thereby ſuch an oblique Motion is given 


to the Eye, which would have been otherwiſe impoſſible, 
' Euphroſs One would think it was impoſſible that any Perſon 


who conſiders this, or any ſuch Inſtances of the moſt apparent | 


Deſign and wiſe Diſpoſition of Parts, could ever be an A- 
theiſt, 

| Clan, What you obſerve is very juſt; they ws conſider 
ſuch Things are ſufficiently convinced of the Exiſtence and Pro- 
vidence of a Deity; and perhaps there is not a more fertile Field 
of irrefragable Proofs of thoſe wiſe Deſigns and Artifices, which: 
Nature makes Uſe of to anſwer her propoſed Ends, than anato- 
mical Diſſections. Every Part in the Structure of animal Bodies 
fills us with Wonder and Amazement, not more at the Almigh- 
ty Power, which is viſible, in making, but at the infinite Wiſ- 
dom which is ſo manifeſtly employed for anfwering, in the beſt 
Manner, all the Purpoſes of the animal Oeconomy. ——— But 
now to the Point: You ſee, here are two Bullock's Eyes, which 


I have provided on purpoſe to diſſect, that you may ſee how far 


the ſeveral Parts are concerned in producing the ſublime Faculty 
of Sight : 
be worth your while to conſider a few Particulars, reſpecting 
the external Diſpoſition, or Form of the Eye: And firſt of all, 
you obſerve a long white cylindrical Body of nervous Fibres, 
which enters the Eye on the hinder Part or Bottom of the Eye, 
and which the Anatomiſt uſually call the Oprie Nerys, © 

Eupbreſ. The Part you now mention has engaged my Ate 


| tention ever ſince I have been in the Room ; but before ws 


proceed farther, pray, Ter 1 me Enow what vou mean by 3 


NIA YE. ie 


1 | U u 2 I a Cleen, 


But, before we begin the Diſſection, it will 
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Nature makes uſe of to effect it. 
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| Chon. A Nerve is that moſt diſtinguiſhed Part of animal Bo- 


dies which Naturaliſts tell us is the univerſal Organ of Senſation. 


A Vegetable is an organized Body, and has . of Veſſels 
tar circulating Fluids, analagous to thoſe we find in animal Bo- 
dies called Arteries, Veins, &c. but, as it has no Senſation, 


there is no Occaſign for this Part which is called ine Nerve and | 


therefore we find none in the vegetsble SYSTEM, 
Eupbreſ. But, pray, Cleonzcus, how is this P ut, you call 2 
n Nerve, the Organ of Senſation? 
' Cleon, I can give you but a partial * 3 end 
fueh 2 Queſtion. — The Nerve, which yau ſee, is a Con- 
tinuation of the medullary Subſtanee of the Brain, contained in 
proper Coats, or Integuments; the Fibres of this Nerve, having 
paſſed through the Coats of the Eye, are there ſpread into a 


moſt exquiſite fine Membrane, which covers all the interior 


Parts of the Eye, except that which is open before: This Mem- 
brane the Anatomiſts call the Rerina, and is, beyond all Diſ- 
pute, the immediate Inſtrument of Viſion : — For the Rays 
of Light which enter through the fore Part of the Eye, being 
| refracted to this nervous Membrane, will ſo affect, by their vari- 


* dus Impulſe, the Fibres thereof, which are in immediate Connec- 


tion with the Brain, as to convey to the common Senſory there · 
of the Species of Things without us, from whence they pro · 


geed; and by this Means they excite in the Mind the Ideas of 


thoſe Objects under all their Circumſtances of Form, Magai- 
tude, Diſtance, Colour, and all their other Affections. 
But how, by this nathral Agency of one Sort of Matter upon 
another, thoſe mental Ideas are formed, and the Operations of 
che Mind directed and influenced, is a Sandee . beyond the 
Reach of the human Underſtanding. 

Euphroſ. I know the inſcrutable Secrets, pe? Name get 
belong to'us: I think myſelf very happy that I have the Faculty 


of Viſion, though I can never adequately know the wonderful | 


Manner in which it is effected; its enough for me, that I can 
be acquainted with the Ways and Means which the Author of 
But 1 obſerve, Cleonicus, 
that the * Nerve enters che E ye o on one Side, and not directly 
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in the Middle of the Bottor of the Eyes prays ee a 


Reaſon Gr abate -; 45 

Clean. Ves, m my Bupbrojye, and 4 very good one too, viz. 
becauſe the Rays of Light, which fall on that Part of the Eye 
where the Nerve enters it, are thereby rendered of no Effect, 


or become uſeleſs in that Point, where all the Fibres of the op- 5 
tic Nerve are divided one from the other, and no one in -particu- 


lar can be ated upon by thoſe Rays: — kt this Means 
you will eaſily underſtand, that thoſe Rays which come from: 
Objects quite on one Side of the Hemiſphere of View can be loſt; 


but thoſe Rays which are loſt in one Eye, are always effoc- 


tual in the other: So that with both theEyes, it is in our Power 
to ſee every Object wherever poſited in the natural Extent of 
View. Hence another Inſtance offers of wiſe Contrivance, 
as alſo a Reaſon, among many others, why two n are natu- 
rally of more Advantage than one. 


Eupbreſ. By what you have ſaid, one wu 0 hs 
an Object could not be ſeen by Rays which fall on that Part af 


the Eye where the Nerve enters it: Pray, is _ __ e 
ment by which this can be confirmed? 50 

Clan. Yes, there i is, and which you ſhall 9 — 
for your own Conviction. I will ſtick three Pieces bf 
Paper (A, B, C)* upon the Side of the Room, about 15 In- 
ches apart, and then I will place you at ſuch a Diſtance from, 
and directly before the middle Paper, that, if you ſhut one Eye, 


and then turn the other obliquely towards that outſide Paper 
which is on the Side of the encloſed Eye, the Rays coming from 
the middle Paper (B) will enter the Eye, and fall upon the In- 


ſertion of the optic. Nerve, by which Means the ſaid Paper will 
immediately vaniſh from the Sight, while the two extreme Pa- 


pers continue viſible. - 


Eupbraſ. This is ſuch an nne! Panda that 1 wide 


 fatisfied of the Truth of it by Experiment. fee you have 
placed the Papers on an advantageous Ground to be viewed: 


But now, whereabout mult I Rand: to view n odd, or 
rather Non Phenomenon? | | | 


15 * See Fig 2. Plate LI. 
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Clion. As the Papers are about 1 5 Inches aſunder, you muſt 
place yourſelf directly before the middle Paper, at the Diftance 
of about 6 Feet and a Half, and take Care that your Head be 
not in the leaſt turned on one Side: Then ſhut the left 


Eye, and turn the right Eye obliquely to view the Left-hand 


Paper (A), and the middle Paper (B) will inſtantly diſappear 
che ſame Time as the other extreme Paper (C) is viſible. 
| : Euphrof. Well, I think I am very near the Spot you point to; 
and that my Face is quite parallel with the Side of the Room: 
l ſhut my left Eye, and direct my Right to the Leſt- 
hand Paper, without moving my Head 3 Anc, ſure e- 
nough, the middle Paper is gone; it diſappears as. if by En- 
chantment, — and the other Paper beyond i is ſtill in my View. 
I think this Experiment equally curious and wonderful. 
nut now, let me try with the other Eye. I find 
it the very ſame as before; therefore' to each Eye, in this Situa- 
tion, the middle Paper een inviſible, n fo lange as 
an Inch Square, 
Con. Nor is there 117 that particular Spot on which you 
| Rand, where this will happen: But if you remove yourſelf thro 
the Space of 10 Inches back, in a Right-line, you will obſerve 
the ſame Thing, or the Paper will continue unſeen through all 
that Space; for ſo long will the Image (5) of that middle Paper 
be paſſing over the Place where the Nerve (D E) enters the Eye, 


Vbile the Images (a and c) of the two extreme Papers are at a 


conſiderable Diſtance from that en wor GE „er, 
viſible to either Eye. e 

Eupbroſ. This is a ftriking Inken of Coritiivijics, Indeed : 
But, pray, what have you farther to obſerve in Relation to the 
exterior Parts df the Eye? £ . 

Clean. The Form of the Eye on the un Part deſerves 
your Notice: It is neither plain, nor ſpherically round, as 1 
have heretofore obſerved to you that neither of theſe Surfaces 
will admit of a perfect Repreſentation of the Images of Objects, 
portrayed in the Focus of a Glaſs: But it is really of that Form 
which the Laws of Optics require for a perfect Deliniation of the 
Images of Objects, as well in an oblique, as a direct View, 


on the 38888 of the optie Nerve, or Riatina 1 in the Eye. ; 
| Eupbroſ. 
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Zuphroſ. This a curious Circumſtance, maſt certainly. and 
3; very obvious with the ſlighteſt Inſpectian. I ſee all the 
back Part of the Eye is pokes, and the fore Part only is af 
rent. 

Cham. This will convince you of the Truth of that which, 1 
have often obſerved to you, -viz, that the Eye is nothing more 
than a moſt perfect Camera Obſcura i in Miniature, in which the 
whole Buſineſs of Viſion is tranſacted; for which Purpoſe you 
ſee, on the fore Part, a very tranſparent and convex Covering, 
which is called the Fs or ** Coat of the Eye (LP K, 
Fig. 3.) 

Euphraſ. I think 1 = n ſee the Reaſon why it is both Tranſ- 
parent and Convex ; for the Tranſpareney is neceſſary to a free 
Admiſſion and Refraction of Light, and the Convexity of it is 
neceſſary for converging the Rays of Light to a Focus, at the 
Bottom of the Eye, for the Formation of Images there : TE 
And one Thing farther I can hence obſerve, and that is is, the 
proper Degree of Convexity in the Eye, which muſt ever cor- 
reſpond to the Diameter or Bulk of the Eye; ſince the optic 
Nerve, in the Bottom of the Eye, muſt neceſſarily be in the Fo- 
cus of the Convex Cornea, as you call it. But, pray, how is 
the Convexity of this Part ſupported, and conſtantly kept up? 

Cleon. By a fine limpid Humour, which lies immediately 
under it, and, being in Appearance like Water, is called the. 
Aqueous, or watery Humour of the Eye. - This you will 
be immediately ſenſible of; for I pierce. the Cornea with the 
Launcet, and you ſee it run out upon the white Paper. 
Pray, what do you think of it? 

Eupbroſ. Why, truly, i it ſo much emulates Water, i in 88 
ance, that I ſhould not have known it had been any other Fluid, 
if I had not ſeen how, and from whence it came there 
But, upon letting it out, you have quite defaced the beautiful 
Appearance of the Eye; for now the Cornea loſes its Convexity, 
and hae, in Wrinkles, which pres a ghaſtly Appearance to 
the Eye. | | 

Clem. I will ſoon relieve you Ben that diſagreeable Sight. 
— With theſe anatomical Sciſſars, I ſever the Cornea from the 
* Coat called the Scleretica, and then you behold the Tes 
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\ Part, which is deftined for the Service of Viſion : This, 
Anatomiſts call the Tora, (Ko L) it is, in our Eyes, of a circular | 
Form, and quite Opake, and, being of different Colours in dif- 
ferent Eyes, it is vulgarly called the Iris. un the middle 
[ Part thereof, you obſerve an oblong Perforation, which i in i hu- 
| man Eyes is perfectly round, and called the Pupil, (e, 0.) 
Eupbroſ. The Inſtructions you have already given me in o- | 
| tics, enables me to judge of the Uſe of this Part; at firſt Sight. 
A Tune Pupil of the Eye anſwers to the Aperture in the object End 
of a Teleſcope, which muſt be of a determinate Size for a proper 
- Deg rec of Light to illuminate the Image i in the Bottom of the 
Eye. This Doctrine. you frequently inculcated in your De- 
ſcription of nn + {ramen * Far i t. the ne 05. 


Clin What you fay is true; i. al, in artificial Optics: J 
But when we conſider the natural Structure of this Part, it will 
appear very admirable ;' for this natural Aperture, or Pupil in 
the Eye, is capable of various Dimenſions, by a double Syſtem 

of muſcular Fibres of which it is compoſed, wiz. one on the 
external Part which is of a cireular Form, and by whoſe Action 
che Pupil of the Eye is contracted: The other Syſtem, on the 
Interior Part, has its Fibres difpoſed like Rays iſſuing from the 
Center of the Pupil, and when I take it off they will be very 
cConſpicuous. You fee I paſs my Sciſſars round, and it is ſe- 
parated from the interior Coat of the Eyes — — now the radial 

ae Fibres appear. er 

Eupbroſ. I ſee them very plai al; and cannot but der at 
ſuch divine Mechaniſm in this ſmall and uſually ſuppoſed incon- 
ſiderable Part of the Eye : That when the Light of an Object is 
too glaring, we liave the Faculty by one Syſtem of Muſcles to 
contract the Pupil, and thereby to exclude all the offenſive and 

| ſuperfluous Light: And on the other Hand, for diſtant and ob- 
ſcure Obje&s which require to be viewed with all the Light 
poſſible; we can, by the Action of the radial F ibres, dilate the 
| Pupil, and _— ue Admiſſion to. a _ Quanticy of 

| Light. Fa 

C. leon. have ſometimes been curiou nough to als the : 
- Diarvuter 'of the Pupil in each Caſe, when a Candle has — p 
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held very near to the Eye of a! Child, I have: found the Pupil 
not much to exceed the 3; of an Inch; but in the Twylight of 
the Day IJ have found the n of the Pupil near twice 5 
as large, and therefore the Area of that Pupil near 4 times as 
great as before. The Uvea being removed, you behold 
another Part, in a great Meaſure, teſemibling a Lens of 
Glaſs placed juſt in the Middle of the Eye behind the Pupil. 
Zei. 4 N en Part, indeed; A what do _ 
call it? 7 n ee 
Cleon. At i is e the eee for 10 is, as 
yet, contained in an exceeding fine tranſparent Capſule called, 
the Arachnoides,, on the upper Surface of Which you ſee a eir- 
cular Zone of Fibres; theſe, alſo, are in form of * iſkuing 
from the Center, and are of a black Colour. 
Eupbroſ. They are very conſpicuous, indeed; 1 mould be 
glad to know their/Uſe, and by what Name they are called. 
Clan. This black Hunulus, or Ring of muſcular F 3 
is called, the Ciliary Ligament, as reſembling, the Hairs of the 
Eyes lids: The Uſe of this Part, being affixed to the delicate 
Tunick of the Cryſtalline humour, is to give a proper Motion 
to the ſame, and as ſome think, to alter the Figure of this 
Humour in ſome ſmall Degree, as will be farther evident when, 
by making a fine Inciſion in the Capſule, the Cryſtalline-hu- 
- mour immediately ſlips out, which I take on this printed 
\i Paper that you may ſee how the Letters are Wc thro as 
= as in a common Glaſs Lens. 
t Euphroſi Amazingly. fine, indewd: pt my Lite, i | 
- never beheld any Thing fo tranſparent :: It ſeems a per- 
8 ſet Glaſs-Lens, but more polliſned than Glaſs, jofinitely : =—- 
o l may very well be called the  Cry/falline-humour, I ſees 
d for no CRYSTAL can ever emulate this Part in Regard to clear- 
- neſs. | obſerve one Thing very remarkable, and that is, 
t tho” it be apparently, and, (I ſuppoſe,) really, of a ſpherical” 
- 
f 


2 


Surface on both Sides, yet, that one is conſiderably more 

convex than _ other: rue what is the ne of this, 
Clonicus? 

4 | Chon, as this Part is deset deſtined; by Nature, to 

1 correct and adjuſt the common Refraction of Light, thro” 

1 the Eye; to a proper Focus on the Retina at the Bottom, the 

Ver-. | X x | con- 
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convex Surfaces may, in ſome Degree, contribute thereto, 25 
the Denſity of the Cryſtalline- humour i is a ſmall Matter greater 
than that of the other Humours, in which it is contained: 3 


and, by the Action of the Ciliary Ligament, the Degree of | 


Convexity in each Surface may. poſſibly be a very ſmall 


Matter altered; but Reaſon, more than Experience, directs 


us in theſe Conjectures However, it muſt neceſſarily 
follow, from the Nature of a muſcular Ligament, that, by 
its Contraction and Relaxation, the Poſition of the Cryſtalline- 
humour muſt be ſubject to Alteration, and this is y in 
the Nature of Viſion; for, when Objects are near to us, 
their focal Diſtance becomes kh when they-are placed 
afar off, and therefore the Fibres of this Ligament, hy con- 
tracting, removes the Cryſtalline-humour a fmall Matter far- 
ther from the Retina, and thereby procures a due foeal Diſ- 
tance for nigh Objects: But, by their Relaxation, this Hu- 
mour ſinks lower, and ſhortens the focal Diſtance for thoſe that 
are farther off: and thus the Eye is provided with a Power of 
procuring; Viſion for Objects in all Variety of Diſtances. 

Euro. There is no End to the Admiration of the Wiſ⸗ 
dom we obſerve in the Works of Nature, and the moſt evi- 
dent 1 of Deſign and Contrivance in every particular 
Part. - - But what is that large. Quantity of Humour that 
fills the 5 Body of the WP in ee erer, like the 
white of an Egg N | 

.. Cleen. It is commonly called Fea Faro; or Glſp- 2 
mour': But for what Reaſon I know not, unleſs for that one 
Quality of Glaſs, its Tranſparency : lt is in a very 
large Quantity, in Reſpe& of the other two Humours, on 
purpoſe to fill out the Body of the Eye, and to render it 
Globous. and Roomy : For, before I take this Hu- 
mour out of the Eye, it is worth your while to obſerve how 
very perſpicuouſly it ſhews the optic Nerve, expanded over all 
the interior Part of the Eye, together with the Arteries and 
Veins which enter with it, and are moſt delicately ramified thro' 
all its Texture For the Blood Veſſels ever accompany. 
the Nerves thro' every Part of the Body, for they circulate 
7 r does that of Senſation. 
mw Fluid of 2 ife, as the othe "_ Senſe _ Buplrof 
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Eupbroſ. A Phenomenon equally curious and wonderful: 
1 i5 impoſſible a finer Sight ſhould greet the Eye. I ſee the 
whole Expanſion of that noble Organ in its natural Poſition, 
the Idea of which will ever be indelible in my Mind! 

Clon. I ſhall ſnew you the ſame Thing, by and by, in a 
different View. That curious viſual Membrane is every where 
connected with the fore Part of the Eye, immediately under the 
Ciliary Ligament, as you will eaſily perceive when I turn 
the Eye inſide out, upon the Surface of the Water in this 
Glaſs, which ſupports the deſcending Humour, and the Retina, 
till, with the Knife; I have ſeparated them both from the an- 
terior Part of the inner Membrane of the Eye, called the Cho- 
raides, which lies immediately under the —— and is TP 
fully coloured in Daadrupedes. - 

Euphroſ. 1 ſee the Separation manifeſtly. as your 
Knife proceeds, the Glaſſy- humour ſubſides and becomes invi- 
{ible in the Water; but the optic Neve: remains n upon 
that fine coloured Coat you mentioned. 

Chon, Tho' the Glaſſy- humour is not ſeen i in the Water, 
{ ſhall take it out on the blade of my Knife, — 
you ſee how very large and tranſparent a Subſtance it is. 

Eupbroſ. Pray, of what does this Humour conſiſt, there 
ſeems to be a great Quantity of aqueous Matter, as I ſee it 
continually keeps dripping a elear limpid Fluid like Water? 

Clin. It from thence appears to be compoſed of a Syſ- 
tem of infinitely fine Veſſels, which contain and 'continu- 
ally diftil the fine Lymph you ſee; and ſo inconceivably 
fine are thoſe Veſſels, that, when they have diſcharged all 
their aqueous Contents, they ſearcely amount to the Weight 
a ſingle Grain. - But now obſerve, I paſs my Knife 
round the extreme Part of the Choroides, and the Retina, © 


being by that Means ſeparated, ſubſides into, and floats upon 


7 


the Water, *till at Length, the whole being ſevered, it totally 


ſinks and collapſes into a Body.almoſt in Appearance like the 
external Nerve. I now cut away all the Coat of the 
Eye from the Nerve; and then it appears moſt evidently, that 
the Retina is only a Continuation of the Nerve. Laſtly, 
with my Sciſſars I ſeparate the Retina at the Nerve, and let it 
fall into a Glaſs of clean Water; then, with the Point of my 


X x2 Knife, 
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it reſembles now a Piece of fine white Linen, of a curious Tex. 
ture, and interwoven with a great V ariety of Blood: veſſels, in 
a beautiful Ramificatiod; gradually eluding the Sight by.infi- 
nite Degrees of Miniature ; — But I obſerve: this wonderful 
Part, this Organ, or Seat of the viſive F en is, in a not 
Tranſparent, but almoſt Opie, frog 5p th 

Cleon. Opacity, or Tranſparency, are both müden the 
Cauſe of Viſion,” which conſiſts wholly in the peculiar Action 
and Modification of the Rays of the Light on the Filaments of 
| the optic Nerve: hut its being in ſo great a Deg ee, Opake, 
| ſhews haw far ſome. Men may be carried from the moſt evi- 
dent and obvious Truths, to ſupport a ne] Hypothe 
hag, no Foundation either in Nature or Reaſon; but Truth 
will eyer confront and prevail over, Error, tho ſupported with all 
the powers of Rhetoric and Novelty. The optic Nerve, which 
immediately receives the Rays of Light, and ſuſtains cheir fiſt 
and. whole Impulſe, will ever be acknowledged the natural Or- 
gan of Viſion by every modeſt and judicious Philoſopher; and 
the Choroides, muſt in vain pretend to rival it in that Honour, 1p 
Which the Rays of Light can have no Admittance through the 


Opacous Subſtance. of che Retina, and muſt be content with the 


| more humble Office aſſigned to it by Nature. —hus much 
for the Deſcription. of the Natural Eye. At our next Interview 
I ſhall entertain you with an Account of the Deficiencies in the 
18 Structure of the Eye, and how they are rectified by the Applica- 
tion of Glaſſes. aneh. the whole * an artificial Bye." 
8 F 
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a the preternatural r of hs Dow: 
_ the Drrrors Us Vrs16Nn _ arifing from thence ; 
and the Means of remedying them by Oprie 
| GLASSES. eee ARTIFICIAL | 
EYE. 


ng Gi 5 

prov an Opportunity, very lately, to let you ol . accu- 

rately every Part in the natural Eye is contrived to anſwer 
the Purpoſes of Viſion; that no Part could be wanting without 
a Deficiency in the Structure and Uſes of that moſt noble of all 
Organs: On the other Hand, it appears, that no Part was re- 
dundant, or ſuperfluous: And again, with reſpect to the Poſition 
and Figure of each Part, that it was altogether ſuch as the 


Nature of Viſion required: Upon the whole, the Eye is 


naturally of ſo juſt a Conformation that it ſtands in no Need of 
the Aſſiſtance of the Science of Optics, but in Regard to Tele- 
ſcopes and Microſcopes, concerning which 1 have _ largely 


diſcourſed to you heretofore. ; 
Euphroſ. But how; Cleonicus, mall we then wal erſtand the 


Reaſon of ſo many defective Eyes, which we daily obſerve in 
all Ranks and Degrees of People, from the- youngeſt to the 
oldeſt ; for nothing is more common to obſerve, than that both 
Old and Young apply. Glaſſes, concave or convex, bo their 
Eyes, to mend their natural Sight? 

Clin. Your Animadverſion is founded on a general "ARR 
rience, I allow; but it muſt be conſidered, that all thoſe who 
uſe the convex Sort of Glaſſes do it in the Courſe of Nature;. 
for the Eye, like all other Members of the Body, is ſubject to 


Decay, and in our declining Years require Aſſiſtance equal with 
every other Part, and conſequently: this can be reckoned no 


preternatural Affection of the Eye: But with regard to young Peo- 
ple, if they are obliged to uſe Glaſſes, it is from a real preterna· 


tural Conformation 1 Eye; in them, the Eye is of a Fi igure 
too 


„ 


too convex for making a perfect Image 
tina in the Bottom of the Eye: but if we confider how ver 


; Ply OT 
342 r tense, 
Objects on the Re- 


few there are of this Claſe, compared witk the Bulk of Man- 
kind, we muſt reckon them only pen Exceptions n. 


ture's perfe&t and Handy- work. 3 


Euphroſ. I have alſo heard of 8 Reaſon for the Vie of 


concave Glaſſes, viz. that becauſe. ſome People in higher.Life 
have been obliged, frem a natural Neceſſity, to uſe them, 
others in lowerSpheres (whoſe corporeal Eyes ſtood in much leſs 
Need of mending than thoſe of their Mind) thought it became 


them to imitate their Superiors in this Reſpect; and ſo the Ap- 


plication of Concaves became improved into a Faſhion. _ 
Clcon. People are not only exceſſively fond of being in the Fa- 


ſhion, in ſetting off the real Beauties and Excellencies of their 


Perſons with all the Extravagance imaginable, in regard to dreſ- 


dings: 13 Sc. but they are ſo. prepoſterous, as even to 


blemiſh and eclipſe their natural Perfections to gratify this ab- 
ſurd Paſſion ; witneſs, in your Sex, the Patches, (which at firſt 
were only deſigned to hide Pimples) and in ours, the affected 


ry 


Practice of Myopiſm, or the AY of Coricaves where 
none are wanting, 


Eupbroſ. * is ſuch a Perſon "who: os a Concave call, 


a Maps, - 
Cleon. The Word Myops is wk e eee and fig 


' nifies, in plain Engliſh, Mouſe- Eyed; becauſe a Mouſe has a very 


round Eye, or the whole of it is almoſt a Spherule, or ſmall 
Globe, as you may eafily ſatisfy yourſelf n you ſee that Ani- 
mal in a Trap, or which is nearly the Give: Thing, you ſee 
ſuch an Eye every Day in the HO little a ee * 
kee 

Eupbroſ; You have ſatisfied x me in 0 ä $84 —— 
By the Inſtructions you have heretofore given me, I believe, I 


am able to ſee the Nature of this Deficience in the Eye, which 


you call Afyopifmm, for it is, if 1 miſtake not, an Eye with 
too ſhort: a focal Diſtance, occaſioned by too great a Degree of 


: W te in the Cornea, or anterior Part of the Eye. 


Glan. Thas is the very Caſe, my Zuphroſpne,-and-that- you 


may the better ſee and compare an Eye of a juſt Conformation 


N * 


with the two Sorts that are not ſo, I h provided three Dia- 
| | | T grams, 
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grams, to ſhew: their different Structures reſpectively. Ia one 
of theſe (Fig. 3. Plate LI.) an Odject OB is placed ata pro— 
per reading Diſtance before the Eye, whoſe Carnea K PL, the 
Pupil o a, and Cryſtalline Humour S T, with every other Part, 
are of a juſt Conformation to make the Image IM pak on 
the optic Nerve at the Bottom of the Eye. 5 

Euphroſ. Thbis is all very evident in the Fi igure, ny the 
focal Diſtance of the Eye is juſt equal to its Diameter: 
But what is the proper reading Diſtance CP, at which the Ob- 
ject OB is to be held for viewing it in the beſt Manner? - 

Clem. When we want to read, or view a Thing in the moſt 
perfect Manner, Nature, without our Attention, ſtretches out 
the Hand to about 14 or 16 Inches, according to the Difference 


of Eyes, which is ſeldom more or leſs; and therefore, by Ex- 


perience, that is confirmed to be the Diſtance for viewing Ob- 
jets with the natural Eye. But if the Cornea happens 
not to have this natural Degree of Convexity, as in the other 
Diagram (Fig. 4s) which you here ſee, where K PL, the C. 
ea, has a greater Degree of Convexity than what is juſt, the 
Rays which come from any Point C, in an Object at the Diſ- 


tance CP as before, will here be united, and repreſent that Point 


C, ſhort of the Retina; and ſo all other Points in the Object 
O B, and conſequently the image thereof, will be formed and 
repreſented at LM, ſome Diſtance from the Bottom of the 
Eye. As this is the Caſe, we find a near. ſighted Perſon 


obliged to hold the Object much nearer to his Eye, viz. at OE 


in order to lengthen the focal Diſtance, and make the Rays 
reach the Bottom of the Eye before they unite; and as they, in 
that Caſe, repreſent the Image perfect on the Retina at i m, 
they progeny diſtin Viſion of the Object in that near ns 
P. 

Eupbhroſ. As the Mops has it in his Power to reQify this na- 
tural Defect of Viſion for any Objects near him, or ſuch as he 
holds in his Hand, by leſſening the Diſtance between the Object 
and the Eye, till the focal Diſtance is thereby adjuſted upon the 
Retina: So a concave Glaſs cannot be neceſſary on that Account. 
—— It muſt therefore be only for viewing remote Objects, 
where the Diſtance is unalterable, at leaſt cannot be diminiſhed 
ſo much as is neceſſary for a * Prolongation of the Focus of 

che 
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[ the Rye, bee, of courſe,” a colica 
do perform that Offieee LY oO OE 
| Clem. Vou ſeem e Ideas of this Mater; _ 
| the concave Glaſs E F being applied before the Eye, diverges 
| every Pencil of Rays 2 Ch in ſuch M anner as to make them fall 
* upon the Pupil: oo, as if they came from the Point t at a much 
| Teſs Diſtance from e Or F; al d when the Concavity of 
| this Glaſs is ſuch as the near-ſighte| e Eye requires, then will 
| | are ue! 75 m Oy" SER on | the ae oh 82 nene 72 
| Ebro This beppeabende very clear, 12 9% 
to a Myops, 1 obſerve, that any Obi O appears 
2 03, and alſo at much nearer Diſtanee man to a well formed 
Eye. Hence likewiſe it muſt} eee may 
| de various Degrees of Convexity in the Eye beyond that which 
| is juſt, ſo there muſt be a great Var hay of concave Glaſſes ne- 
5 ceſſarily eotreſponding pps alli to > be uſed as be oy 
the fame. OS WY", e | 
Cleon. After the tame Muilneriy Du 4 nderſta 4/6 the | 
| third Diagram, (Fig. * 5. that for Ireftyte (which is à Greek 
| Word for elderly: — 25 the Cornea K F L has too ſmall a De- 
gree of Convexity to converge a Pencil of Rays a C coming 
from a Point C (in any Object O 80 at the natural reading Diſ- 
tance (as in Fig. 3.) to its proper fotal Diſtance at the Bottom 
of the Eye; but they wilt proceed to a point beyond the Eye, 
where, if they were not intercepted, they would form the Image 
1 (i m). Now tho? ſuch'a Jorg kent: eb ee might remove a 
| Book, or other Object, to ſuch a Diſtance from the Eye, that 
be ſhall be able, by that Means, to- orten the focal Diſtance 
of the Rays, and read without a Glaſs, yet chis would be at- 
tended with great Inconvenience, i general, and the reading 
at ſo great a Diſtance would be aukward and unſightly. 28 
well as unnatural: Therefore, by applying the convex Glaſs 
G H, the aforeſaid Pencil of Rays {a C b) is made to fall leſs 
diverging upon the Eye, or as if theycame from the Object OB 
at a greater Diſtance. By this Means, that Pencil of Rays is 
- duly converg'd'to a Focus at the Battom of the Eye, and thus 
all other Points in the Object O B will be repreſented in the 
2 IM on the — and thereby produce diſtin Viſion. 
. Eupbrol. 
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Eupbroſ. All this too cannot but apprehend, : as 5 you. have part- 
1y explained i it to me in a former Conference: And alſo, 
from the Figure, it is eaſy to infer, that, to a a Projhyta, Ob- 
jets appear through Glaſſes. magnified, and at a greater Di- 
tance, juſt the Reverſe to the Caſe of the Jdyops. — You 
have now led me through the Rationale of thoſe we call occular 
Glaſſes, both Concave and Convex, that are uſed for rectifying | 


| Viſion in general. Have you any Thing farther to obſerve, with 


reſpect to the Manner of applying them to che Eye with _ great 
eſt Advantage © | / | 

Clon. Yes; there are two Things which, by the Rae of 
Optics, every rational Man muſt think himſelf obliged to ob- 
ſerve and conform to: The firſt i is, that no more Light be ad- 
mitted upon the Eye than what is neceſſary to illuminate the 
Object, ſhew it diſtinctly, and to allow of 'a ſufficient Field 
of View: But, on'this, 1 have already e to) > You, which 
needs no farther Repetition.* * * 

Euphroſ. I remember very well what you faid to the on that 
Subject, and am thoroughly convinced of the Reaſon of it: But 
what is the ſecond Particular to be * in "he Uſe of theſe 
Glaſſes? | : 

Cleon. The ſecind Thing neceſſary i in the Application of 


theſe Glaſſes is, that they are ſo placed before the Eye, that the 


Axis of each Glaſs may coincide with. the Axis of the Eye, and 
be therefore directed to, and united in the Object that we view: 
This muſt be obſerved very ſtrictly, with regard to Convex 
Glaſſes, as by them we view near Objects; but it has little to 
do with Concaves, as the Objects ſeen by them are gene- 
rally remote, and therefore the Error, in this Reſpect, almoſt in- 
ſenſible: But as this Matter cannot well be explained, without 
a large Copper- plate, I muſt refer you to a Treatiſe lately pub- 
liſhed on this Subject, where you will find ample Information 
concerning this, and all other uſeful Precautions in the Uſe of 

VisuUaL 614888 Es, and their Difference from the abſurd andi in- | 
jurious Structure of common Spectacle. 7 


Vo Ur: ** bye 5 7 2 1-1 ging 


See Dialogue XVII, p. 3 319, 320. : 
+ See my Treatiſe on Viſual Glafſes ; and the Appendix to my Phils 
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Eupbraſ. But after all, you promiſed to illuſtrate this Affair 
by an artificial Ex E, which | take to be this round Globe of 
Braſs on a Pedeſtal, with A Glaſs before and. behind. Pi ray, 
what i is the StuRture: and Similarity between this and the natural 
= 7 

Chon... If.great Art and Expened were employed, thers might 


be a very conſiderable likeneſs pro luced between the Structure 


of the natural and artificial Eye, ſo far that in every Part they 


| ſhould each of them have nearly the ſame Appearance: — 


But without regard to the Size and Form of the conſtituent Parts, 
a great Similarity may be produced jin the Effects of one and the 


other; and this is ſufficient for ot r Purpoſe, as, by Means of 


this artificial Eye, in a very. ſimple £ tructure, we can eaſily re- 
preſent. or illuſtrate the three differe nt Caſes of natural Eyes be- 
fore-mentianed ; and for this Purpoſe only four, Glaſſes are ne- 


ceſſary, three of which are Convex ones, and finely poliſhed, 
included ſeverally in proper Cells or Rims, and to be ſcrewed 
into the ſame Hole on the Fore-part of the artificial Eye. The 

Fourth is a plain Glaſs, ground on one Side with fine Emery to 


take off the Poliſh, and thereby to render it, 28 it e, Semi- 
tranſparent. 

- Euphroſ. By your very Deſeript on of this laſt Glaſs, L 12 
poſe it muſt repreſent the Retina in the natural Eye, which, 1 


remember, you ſhewed me was neither Opake nor c Tranſparent, 
but between both. 


Clean. I obſerved to. you at, the ſame Time, that this Qua- 


lity, or Degree of Tranſparency n the Reting, did not appear 
to be neceſſary to Viſion ; but in the artificial Eye it really is fo, 
becauſe, were this Glaſs wholly Opake, or Tranſparent, it could 
not anſwer the Purpoſe; as in one Caſe, no Image of an Object 
could be ſeen upon it; and in the other, though the Image might 
perfectly appear, yet its Locality, or particular Place, could 
not be ſo well determined : But being thus half Tranſparent, will 
nicely ſhew the Image, and the Place whiere it is formed at the 
fame Time. 
Euphbroſ. I underſtand you perfe 
Glaſs is plain, and has not the true 
the Eye. | { 


Uy well ; but WY obſerve this 


" 88 4 


Figure of the We Part of 
Clem. 


and Lan D* P a Logorny, 347 


| Clin, That Figure would not be eaſily imitated by Art, as 
it is neither plain nor ſpherical; Nature takes a perfect Method: 
in all her Operations: Art can only imitate by Approximation, 
but a plain Glaih will Anſwer our Po and e e De- 
„„ 
F. re The thive Glaſſes en are fnewed on in the 
Fore-part of this Braſs Eye are, I preſume, deſigned to form 
the Images of Objects on this artificial Retina, or Glaſs, behind; 
and, becauſe you have three in Number, I ſuppoſe one is to re- 
preſent the Caſe of a. well-formed Eye, and the _ two. _ | 
deficient Ones of the Myops and Preſbyta® 

Cleon. That is the very Thing, my Bipbrofus i as I will now. ; | 
ſhew you by an Experiment. The Diameter of the artificial 
Eye, you obſerve, is wo Inches — I ſcrew on the Glaſs 
(Ne. 1.) whoſe focal Diſtance is juſt 2 Inches: Then I 
, take the artificial Eye, and ſtanding at the Diftance of about 12 
d or 15 Feet from the Window, and holding the artificial Eye 
e 
2 


directly before my own Eye, I ſee the Image of the Window 
very diſtinctiy formed upon the ground Glaſs. . Now, take 
the Eye in your own Hand, and ſtanding at the fame: Dimna, 
you will obſerve the ſame Thing. 

Euphroſ. | That 1 do perfeRly;' and a very curious Experi- 
ment it s: The Window appears in all reſpects like the 
, Picture of Objects in a Camera Obſcura, moſt natural, bright, vi- 

vid, and every Way the fame, | preſume, as it would appear on 

the Retina of the Natural Eye, if it was poſſible to be there ſeen. 

Clin. See it you may in the natural Eye, in ſome Meaſure 3 
and, as I know you are very curious in theſe Matters, T have 
prepared ſuch an Eye on Purpoſe to ſhew you this very Phæ- 
nomenon therein. You here ſee” the large Eye of an Ox 

diveſted of all its muſcular and membraneous Parts, and then a 

circular Hole cut in the Sclerotica, or external Coat of the Eye, 

and alfo through the Choroides which lies immediately within it, 

and then a Part of the Retina appears entire and in its natural 

State : —— Then I hold this natural Eye up againſt the Win- 

dow, and you ſee the Image of the Window perfeQly form- 

= the Retina, Juſt in the fame Manner as in the artificial 
ye. | | 
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Eupbroſ. This is, indeed, an xperimentum "Cracks, or adi. 
tal Experiment in Viſion, than which nothing can give a more 
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Viſion is performed in the Eye. 
Cleon. But now if a Glaſs, ei 


full and exquiſite Satisfaction, 1 oh e to _ ad how. 


' , placed before the Cornea of the natural or artificial Eye, the Image 


no longer appears diſtinct on the natural or artificial Retma, 28 
you may try with each Eye . wounds I | apply each Sore 
of Glaſs before them. 

Eupbrof. Then I will take one of the Eyesi in one Hand, aa 1 
other in the other, and, if you pleaſe, firſt apply the Conrex: 
ln each Eye the Image 
ance is very confuſed. N 
may ſee the Effect of that: It is very much the ſame as 
before, no Beauty or Diſtinẽtneſs of the Image any longer ap- 
pears, and conſequently no Perfeſtion of Viſion in the natural 
Eye. Hence it appears, However uſeful thoſs Glaſſes 
may be on ſome Occaſions, yet, when the Eye has its due Form 
or Figure, they can never be uſed 
n—— Pleafe now to ſhew me th Experiment of the Mat. 


apply. the Concave, that I 


Clit.” For this Purpoſe I mu 
whoſe focal Diſtance is only one Inch and a Half, ariſing from its 
greater Degree of Convexity. In this Reſpeft i it will repreſent the 
Cornea of ne ſighted Eye, as 
the Image ffiort of the Retina, and, conſequently, it muſt appear 
very imperfect upon the Glaſs behind: hold it up againſt 
the Window, and ſee the Conſequence of ſuch a convex Glaſs. 
Eupbroſ I do: - It, very plainly. appears, that no 

Imaye of. the Window, or any — Object at a Diſtance, 
can have its Image formed in any Degree of Diſtinctneſs on the 
glaſſy Retina of this Eye. - Now, Wan to pu e it 


the concave Glaſs, for a Remedy. * 1 
juſt before the artificial cur. 


Clean. Iwill: It is no 
nea, and, by cauſing the Rays to go leſs converging, they pro- 
ceed to the ground Glaſs before they unite in a F ocus, and there 
pate the Image as perfect as beſoſe. wob 

mg att J very - m—_ it; but I obſeryviat the fame 


igdow 1 is not ſo large as before, 
: which 


„ Rs C% &. 


iſappears, at leaſt its Appear- . 


ithout prejudicing the Sight. 


ſerew on the Glaſs (Ne. 2.) 


ell as in its Effect of forming 
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remember you formerly , obſerved to me. You will next 
favour me with an Experiment of a long-ſighted Eye, which re- 
quires a Convex S | 

Clean. In order to this, . mall put on the Glaſs (Ne. 3 


where the focal Diſtance is two Inches and an Half, which, as 


it exceeds the Diameter of the Eye, the Image will neceſſarily: 
be ſeen very imperfect on the Glaſs behind: — 
I apply a Convex Glaſs between the Eye and the Window, you 
will then ſee, by this additional Convexity, that the Rays will 
be made to converge to a Focus on. the + Gi n and there 
repreſent the Image of the Window perfect. . it in 
your Hand, and try the Experiment. 

Eupbroſ. 1 will firſt hold up the Eye without. your Viſual. 
Glaſs: — There i is not the leaſt Appearance of any diſtin 
Image: One may juſt ſee it is a Window, and that is all. 
Pleaſe to apply the Convex. — I now ſee the Image of the 
Window reſtored to its: perfe&t Form, but much larger than in 
either of the foregoing Caſes: 
alſo ſatisfied of the Reaſon why thoſe who uſe Viſual-glaſſes 
muſt neceſſarily ſee all Objects larger than they appear to the 
naked Eye well formed: Ang finee this is the Caſe, how does, 
it come to paſs, Cleonicus, that we do not hear ſhort- ſighted Pot 
ple ſpeak of ſeeing Things ſmaller, or old People of ſeeing hom 
larger, than others who uſe no Glaſſes at all! HE 

Clin. There is no ſuch Thing i in Nature as a Standard, of 
real Magnitude, but only of that which is apparent; an Inch, 
or Foot, or Yard, is as much a Standard-meaſure to a Mops or 
Preſbyta, as to a Perſon who views it without a Glaſs: And fince 
to each Perſon every Thing appears diminiſhed or magnified in 
the ſame Proportion, they muſt neceſlacily all of them have the 
ſame Ideas of apparent Magnitude, as the Scale of Compariſon 


is ſtill the ſame in all; for Things are only great or ſmall, by 


Compariſon made in the ſame Scale, -or by the fame Standard. 
——— There is only one Thing now which remains to be con- 


| firmed by an Experiment, and that is, to ſhew how much more 
Aſtin the Image of any given Object is formed by a Glaſs 


of 


and Lady's PAHILOSO PHV. 3 TO 
which gives the Reaſon why. ſhort-ſighted People ſee all Objects | 
of leſs apparent Magnitude than other People. down Thing L 


But when 


By this Experiment I am 
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a of a proper Aperture, than by an another of an exorbitant Sins 
For Inftance, that which you hav: 


| 
8 
| 
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| 
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nd Pleaſure to you, as well as m 


ſeen in the Eye of two In- 
ches Focus is only 5 of an Inch in Diameter: Iwill now put on 
another Glaſs which is twice as much, or one Inch and an Half 
in Diameter; it is of the ſame focal Diſtance, and will form the 
Image of the Object on the Glaſs as before, but with four Times 
the Quantity of Light; on which Account, the Diſtinctneſs of 


the Image will be greatly impaired, and, conſequently „the Per. 
fection of Viſion which depends u 


the Experiment,, i is deſtroyed. | 
- -Eupbroſ. This is a very plain Caſe — — is 


| Now quite ſuffuſed, or overwhelmed, as it were, with Lide 


and far from being ſo diſtinct and perfect as it was before: By 


which I am thoroughly convinced what Judgment and Care 8 


neceffary for giving ſuch Apertures to optical Inffroments a5 are 
neceffary for their due Perfection, and, particularly, how ab- 
ſurd it muſt be to covet a large Spectacle-glaſs, when one of a 
fthaller Size will ſo much better affift the Sight. hurt! 
ſuppoſe, by this Time, I have i 1 N tired y you with fuch a 
tedions Series of Speculations i in mw It will be a Relief 


to change the Jubject, and 
make a Tranſition to ſome other 
may afford another kind of Entertainment. What can you think 


of, Cleonicus, that will offer itſelf moſt proper for that Purpoſe? 


| Chon. Why truly, my Euphrofyne, ve have dwelt long on 


| the Science of Optics, and yet haye not exhauſted the Subject; ; 


but, as my Deſign is to give not a eritical, but curſory Vie wof 
general Topics, I ſhall now oh your Thoughts to another 
important Branch of Knowledge, which is the Doctrine of Sounds, 


and give you an Idea, ſo far as I =: able, of the wonderful Me- 
ehanifin and Structure of the Ear, which is that Organ which 


renders them perceptible to the Mind, which, I preſume, you 
will find a Subject not much inferior, in Point of Curioſity and 
mental N to that of he IE of Sight. | 


us 
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| On the general Naruxs and Caves of SounDs. 
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F. che Science: of Orrics we now SARS is to that 
which is called AcoUsTICs, which treats of the Philoſophy, : 
or Doctrine of SOUNDS, and of the Conſtitution of the Organ of 
HEARING, which is placed i in the EAR, by which thoſe Sounds | 
are rendered audible, or ſenſible to us, under all their different 
Affections and Circumſtances.  _ - 
Eupbraſ. This Subject muſt neceſſarily afford me very uſe- x 
ful, very inſtructive and entertaining Leſſons ; for, as the Sub- 
ject is that of Sound, I naturally conclude, that the Science of 
Muſic will make 2 conſiderable Part of our Speculations, as it 
conſiſts wholly of an artful Modulation and Modification of diffe- 
rent Kinds of Notes, or Sounds, | 
Chon, Music is undoubtedly the eſſential and moſt refined 
Part of the Philoſophy of Sounds ; an agreeable Scene in Optics, 
or Perſpective, does not more delight the Eye and regale the 
Mind, than a Compoſition of harmonious Sounds delights and 
pleaſes the Organ of Hearing, and, perhaps, of all our Senſa- 
tions: This does more immediately affect both the pathetic and 
rational Part of the human Syſtem, and hence it is, we ſee Mau- 
| kind in general ſo fond of mufical Sounds, as it affects them with 
the moſt agreeable and raviſhing Senſations: But what inclines 
me moſt, at preſent, to diſcourſe to you on this Subject is, the 
exquiſite Taſte and Reliſh you have for the Pleaſure of this Sci- 
ence in every Reſpect, and conſequently a Rationale of thoſe In- 
ſtruments, with which you fo frequently delight yourſelf and 
Acquaintance, will be very grateful to you. 

Euphroſ. Nothing can prove more ſo; and I remember you 
formerly hinted to me, when you treated of Air in general, and 
thewed the Experiments on the Air-pump, that the Nature of 
Sounds depended intirely Upon a certain Motion of the Particles 

of 
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3 ; of Air, and that by*one particular Experiment of the Bell i it wag the 
| ſhewn, that when the Air was hauſted, or taken 1 away, no ſta 
| Sound from the Bell could be heard. It is this Motion of Air ly 
| therefore, I preſume, and its Frey Elec, that 8 now pr a 
| Poſe a farther Explanation of. b is 
| Cleon. This is more immediate] the Object of our 3 in 


Diſquiſition: But as I have formbely told you there is a two- 


fold Motion in the Air, which ought to be ſeparately conſidered thi 
to have a diſtin Notion of either, the firſt regards a Motion of fer 
the whole Body of the Atmoſphere, or any Part thereof from as 
one Place to another; but the Second reſpects the Motion of the re 
Particles of Air in themſelves ſimply conſidered, and is not fo th; 


much a hal Motion, from one Place to another, as a pulſive 
or vibrating Motion, which carries the Particles forward and of 
backward, through the very Lo Do you think you th 
pe 
Wi 


apprehend me in this Diſtinction, my Euphroſyne Pn; +> 

Euphroſ. I believe I do, Cleonteus. By the firſt Motion 
of the Air, I conceive a great uantity of it is carried from tre 
one Part of the Globe to ao fter the Manner we uſually ca 
call WI xp, as you formerly explained to me, when, you treated be 
of the general Nature of the Air and Winds. But the te 
ſecond Motion of the Air, or that rather which fats the at 
Motion of the Particles of Air in themſelves confidered, I can- | pr 
not ſay J have ſo clear an Idea of; but apprehend it muſt reſult co 
from, or depend upon that Power which you convinced me M 
exiſted between the Particles of Air which keeps them all at an W 
equal Diſtance from each other, a di is that which youc: calle the of 
Spring, or El; afticity of the Air. of 
Cleon. You recolle&t very well, my Buphroſmne ; it is by T 
Means of this Power that, when any one Particle is by any Cauſe ar 
j urged forward, it muſt neceſſarily propel the Particle next before E 
| it; this ſecond Particle, in the ſame Manner, moves the Third; fo 
k and the Third, the Fourth; and fo ſucceſſively : By this Means F. 
| a Motion is produced, and propagated in the ſeveral Particles of WW b 
id Air, thro' a certain Space in a Direction forward; but then, on la 

4 the other Hand, when the Force which was firſt impreſt upon 
the elaſtic Particle of Air is remitted, or ceaſes to act, the Parti- pl 
cles return again, by the Action of this elaſtic Force, through Al 


the 
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the ſame Space. And, laftly, if this Force be repeated; mt. * 
Rated Intervals, on. theſe elaſtic Particles, there muſt neceſſari- 

ly be produced in them a mutual vibratory Motion of each Par- 
ticle, ſo long as the repercuſſive Force continues to act: And it 

is this Motion of the Particles of Air. that. is the Cauſe, of Sound 

in general. | | 

Euphroſs Indeed, Clenicus, ths is ſuch a nice Speculation 
that, without a more. circumſtantial and plenary Explanation, S 0 
fear I ſhall ſcarcely be able to get ſuch clear and adequate Ideas, 
as could wiſh, of the Nature of Sound: But, I ſuppoſe you can 
render it more facile by N or ſome Muſtrations of 
that Kind? 

Clan. I can air you, my Eupbrofn 2 , there is 10 one Part 
of natural Philoſophy more intricate and difficult to explain, 
than the Nature and AQion of an elaſtic Fluid. This was ex · 

perienced and acknowledged by Sir Tac Newton himſelf; and 
n we find, by his Commentators on his Principia, that it was in 
n treating of this Subject only, that they apprehended: this great Man 
y capable of a Miſtake : But it will not follow. from hence, that, 
q 
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becauſe ſome Parts are exceeding difficult, | we ſhould not con 
template and improve our Minds with the Study of thoſe which 
ne more eaſy and uſeful; and therefore, to facilitate your Ap= 
- prehenſion of what relates to, the Doctrine of Sounds, I ſhall - 
t conſider, in the firſt Place, the Nature of thoſe Forces, and the | 
) Manner in which they a& on the elaſtic Medium of Air, by - 
which that peculiar Motion is generated which proves the Cauſe 
of Sound, ——— Secondly, the general Properties of the Pul ſes 
of Air, and the Manner in which they are propagated. \ 
7 Thirdly, the artificial Modulation of Sounds, both. arena 
| and vocal, ſo as to render them harmonious and muſical to the 
| EA. ourthly, the Organs. furniſhed by Nature for | 
; forming and variouſly modulating animal Notes, or Voice. 
WH fifibly, the particular Conſtiuction of the Organ of Hearing, 
placed in the Cavity of the Ear, for 1 in the Mind the Sen- 
MW. fationof Sound. _ 
| Eupbroſ. "Theſe ſeem to be very curious 881 important To- 
pics, and it will give me great Pleaſure to hear you explain 
and expatiate upon them: Pleaſe, therefore, to begin with che 
Vox. II. Z 2 
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firſt of them, in which you bent the original Cauſo of Sound 
conſiſts, 

Cleon. The firſt Thiog g go hs | 25 -onſidered i in the genera Idea 
of Sound is, the percuſlive Force, or Stroke, which! is made up- 
on the ſonorous Body, whoſe Parts are thereby put into Motion, 
and this Motion i is to be underſtood to be that which is produced 


by elaſtic Parts, or Particles, of 7hich ſuch Bodies confiſt ; for 


without ſuch an elaſtic Diſpoſition of Parts they could not by 


any Means be rendered ſonorous, br capable of emiting Sounds, 


| becauſe the Stroke, being made externally, affects the Particles 
of ſuch a Body but with one ſingle Act; the Particles of the Bo- 


dy could therefore, in ſuch a Caſe, be ws through a certain 
ſmall Space, and would there ſtop by the Reſiſtance of the Parte 


beyond; and without an elaſtic orce the Particles would r re- 


main at reſt, . after the percutient Body is removed; and there- 


fore, from one ſingle Stroke, the Parts of Bodies unelaftic could 
emit but one ſingle Sound, as they can affect the Air but by. one 
ſingle and unrepeated Action: In ſuch Caſes we uſually ſay, we 
hear the Stroke, and that is all, as when we ſtrike with a Hammer 
on a Piece of Lead, and other ſoft and unſounding Subſtances : 
. But when we conſider the Stroke impreſſed on' Bodies 
whoſe Partsare in any conſiderable Degree elaſtic, they not only 
yield to the Stroke and go forward through a ſmall Space, but, 


after the ſtriking Body is removed, 
renitent Force, return again wit 
which they were diſplaced : And thi 
a vibratory Nature will continue 


„ thoſe elaſtic Parts, by their 


ſucceſſive Impulſes on the contig 
thus agitated by the elaftic Parti 
Pulſes ſucceſſively to, the Ear, anc 


es of the Body, tranſmits i its 
there produce a Senſation of 


Sound of ſome Duration : And theſe ate what we properly call 


ſonorous, or ſounding Bodies. 
being ſtrained with a Weight, 
and if it be properly ſtruck with 
Sound, which will continue aud 
the Stroke, 


Quill, it will emit a Note, or 


ble a conſiderable Time after 
Alſo, if a Bell, or Glaſs, be ſtruck in a pro- 


per Manner, they will emit Sounds of conſiderable Duration ; 
fitteſt Inſtruments for muſical 
Fabre 


ſor which Reaſon they become the 
Mod ulations. | 


h a Velocity equal to that by 


us a Motion being produced of 
a ſenſible Time, and produce | 
uous Air; and the Air being 


Thus, a fine wire String 
r otherwiſe, becomes elaſtic, 
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Fupbreſ. "Theſe Things Tam well aſſured of from every Day's 
Experience 3 but there is one Thing I obſerve in the Account. 


you have given, which ſeems to.render the Word Sound of a com- 
plex Signification, or as if it was orie general Tdea compoſed of 


al infinite Number of ſimple Sounds, ſo quick repeated as to be 
all united in one: For, by what you ſay, I collect, that at each 


Return of the vibrating Particles of the Body, a new Motion is 


impreſſed upon the elaſtic Particles of Air, and, conſequently, 
that the Pulſes of Air will ſucceed each other at Intervals of 
Time equal to thoſe in which the vibrating Motion ef the Parts 
of ſuch Bodies are performed: But as thoſe Intervals, or Mo- 
ments of Time are ſo exceeding ſhort, as to be altogether inſen- 
fible, the diſtin Succeflion of the Pulſes of Air muſt be ſo too, 


and conſequently 'they altogether conſtitute but one general, or 


compound Sound. Is not this the Caſe, Clronicas? 


Cleon. It is, my Enuphroſyne, and as accurately as J could IM | 
expreſſed it myſelf, —— The Caſe here is much the ſame as 


in Optics: A Beam of Light, confiſting of Rays infinitely diffe- 
rent in Refrangibility, will cauſe that each particular Sort of 
Rays ſhall make one particular Image of an Object in the Axis 


of a Glaſs; and conſequently, that though an Infinity of 


Images are, thus formed, yet, being infinitely near each other, 


they all make but one Compound, yet very diſtinQ, Tate : 
Or thus: You have ſeen an Experiment, 


to the Eye. 
no doubt, of a Boy's whirling round a red-hot Coal, which, 
to Appearance, makes a very compleat fiery Cirele; but 
this is only a general Idea ariſing from the particular Ideas of 
the Coal in the ſeveral Parts of the Circle, and as the Coal ſuc- 


ceeds to thoſe Parts fo very quick, that there is no Time for. the 


firſt Idea to be obliterated before it is excited again; ſo the Idea 


of the Coal in every Part of the Circle remaining, they muſt ne- 
cellarily exhibit to the Mind the general Idea of a Circle of Fire, 


a8 aforeſaid. -— And, indeed, if we rightly conſider Things, 
we ſhall find that moſt of our Senſations are performed in the 
Groſs ; that our Powers and Faculties are not ſufficiently acute 


and perfect to. diſtinguiſh or comprehend the moſt minute and 
ſimple Operations of Nature. It is the ſame in regard to 


all our other Senſes: One Smell conſiſts of an infinite Number 
= Z 2 2 | of 
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of Wy eden raiſed by the Action of innumerable E,. 
 fluvia on the Organ of that Senſe : And the "Mr | 
the Senſation of Taſte, from ſaporific Particles. _. 
© Eupbroſ. + As this is the Caſe, how comes it to paſs thas dur 
Ideas of thoſe d very complicated ale r yet be ſo very 
diſtinct and perfect as they are? 

Clion. "Your Queſtion i is very proper, my ROS and I 


-. anſwer: you in the Dialect of the Muſicians, that the parti- 


. eular Sounds excited by the elaſtic Particles are all Uniſons, or 
of the ſame Note, and therefore can' make” altogether but one 
Sound to the Ear, or rather a Sound df but one Note. An 

inconceivable Number of ſmall Drops of Water put together 

form only one larger, or collective Drop, witch: in every Re- 
ſpeR, reſembles each one of the in alleſt: So the Action 
of an infinite Number of Particles, being all of the ſame Tenor, 
excite only a general, or collective Idea of the ſame Action on 
the Organ of Smell dr Taſte : But this is an Affair which requires 
not ſo much Prolixity of Explanatipn to my Euphbroſyne. 
Eupbreſ. Indeed, I think you have given me a very clear 

Account of the firſt Operation of Nature in the Production of 

Sound. The ſecond Thing you propoſed, I make no 

doubt, will prove equally ſatisfactory, to the eee of 

which I ſhall be equally attentive. 

Chon. The Properties of the P 

= Cauſe of Sound conſiſts, I cannot better illuſtrate than 

by making, in ſome Degree, a pariſon betwixt them and 
the Waves of Water, as well in hings wherein they diſagree 

28 thoſe wherein they agree, and they will mutually help to ex- 

plain each other; the Principal of which are as follow : — 

If a Stone falls on the Surface of Water, by its Weight, or Force, 

it will ſtrike and deſcend into it: zut the Deſcent being ſudden, 

or momentary, gives no Time for the Particles of Water to 
move Sideways to make room far the Stone, but are forced to 
riſe inſtantly, as it were, upwards above the common Level; 
and being raiſed up, they deſcend again, by Virtue of their 
Weight, juſt as far below the Surface: In doing which, they 
muſt drive a Part of the Water chai into a higher Situa · 


Yave : This, again, Th 
| | Ne- 


s of Air, in which thei im- 


don, and fo produce a ſecond 
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Deſcent, cauſes a third Elevation, or Wave of the Water next 
beyond it : And this, in deſcending, a F ourth, and ſo on, till 


a Leng they reach the Bank, or Shore upon which they break 


and vaniſh, And here it is very remarkable, that the Ge- 
neration of Waves in Water being produced by the Power of 
Gravity, their Motion will be analagous to that of a Pendulum, 
which is produced by the ſame Cauſe. — larger the 
Body is which deſcends in the Water, the larger and more rapid 
will be the Motion of the Waves; and it is found both from 
Reaſon and Experience, that if a Feudelum be of a Length juſt 
equal to the Width of the Wave, their Motions will, both Coin- 
cide, or be performed in the ſame Time, 


Eupbroſ. Now let me ſees Cleonicus, before 5 go farther, | 


if I can illuſtrate to myſelf this Matter by an Example. I have 
heard you ſay oftentimes, that if the Length of a Pendulum be 
394 Inches, its Vibrations will be performed in a Second of 
Time; from whence I infer, that if a Stone falls upon the Wa- 


ter that ſhall produce Waves at the Diſtance of 39.2; Inches 
from each other, then they will move through t that Space, or 


ſucceed each other in a Second of Time. ., 
Clean. You completely underſtand this Affair, I ſes 5 pmoompmen 


Therefore, I ſhall next obſerve that the Pulſes of Air and Waves 4 


of Water diſagree in their Cauſe, ſince the one is owing to Elaſ- 
ticity, and the other to Gravity; 5 but this, notwithſtanding, 
they both agree with the Pendulum in the Nature of their Mo- 
tion, as they are all af. the vibratory Kind. Another 


Thing in which the aqueous Waves differ from acrcal Pulſes is, 
that the former are of a circular Form, as generated on the plain 


Surface of the Fluid; but the others are neceſſarily of a ſpherical 
Form, as they are produced in the Body of an elaſtic Fluid, 


Eupbraſ. This, on the Surface of the Water, is evident to | 


Senſe; the Waves are there concentric Circles: And in the 


Body of Air I find no Difficulty i in apprehending they muſt be 
of a ſpherical Form ; for as.the Motion begins from the ſound-- 


ing Body, it muſt be. communicated to, or equally impreſſed 


on all Parts, which therefore muſt generate Pulſes of Air, 
diffuſing. e W every where in a ſpherical 


Form, 1 
| | Chan. 


- 
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ln. 150 are, indeed, very apPFs my Euphri me, in your W 
Genius for phyfical Speculationz: In Conſequence of 
| this Property of the Pulſes of Water ie Air, we may ealily ob- A; 
| 7735 ſerve another, which refpe&ts the Degree of Strength in each 
Pulſe, or Wave, as the Force of the firſt Wave is ſpentin gene- 
"IF rating the Second ; and that ſecond Wave being a Circle at a 
greater Diftance than the Firſt, will occafion a much greater 
Quantity of Water to be put into Motion, conſequently, the 
Force in any particular Part of the ſecond Wave will be as much 
If leſs than it was in a like Part of the firſt Wave as the Quantity of 
1 Matter was greater, i. e. the Force in the ſecond Wave is tio 
1 that of the firſt Wave; as the Circumference of the Firſt is to 
| that of the Second; or the Forces decreaſe as the Waves ihcreaſe 
nin n Circumference, or as their Diſtance from the Center is greater, 
| But with Reſpect to the Waves, or Pulſes of Air, the 
+ Caſe is different; for theſe being of a fpherical Form, the Force 
in each muft neceſſarily decreaſe in Proportion as the ſpherical 
Superficies, or the aereal Pulſes in :reaſe, which, as the Geome- 
| ters demonftrate, is in Proportion | 0 the e of che Diſtance 
1 | from the Center. | 
1 Euphreſ. That is, if [ underſt; nd you right, Chimie, the 
nu Force in the ſecond Wave of Water is but half as great as the 
; * | Firſt, and the third Wave is 3 Times weaker, and ſoon; but 
j in regard to the Pulſes of Air, the Force of the Second will be 4 
it Times leſs than that in the Firſt; and in the Third, it will be 9 
10 Times lefs; in the Fourth, 16 Times leſs, and ſo on. 
1 But one would think, as the Pulſes of Air decreaſe ſo faſt,. they 
1 could not have that very great Effect upon the Drum of the Ear, 
1 or produce ſo loud a Sound as they | generally do.. 
5 Clean. Our Organs are ſo conſtructed as to have the ſtrongeſt | 
| Ideas excited by the ſmalleſt Action of natural Bodies upon 
= them. How infinitely ſmall are. the Actions of the Particles of 
i Light on the optic Nerve in the Eye, and yet how great and 
1 | glonous are the Ideas which thence ariſe! in like Manner, we 
" perceive how very ſenſible the ſmalleſt Motions of the Air will 
1 be, by a common Whiſper, which i d ſufficiently audible to a good 
=_ | Ear; or the molt feeble Notes pr uced from a ſounding Strings 


| as they dye away, | ©, 
| | Eupini, 
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Eupbroſ. 1 frequently obſerve the Things you peak of with 
Wonder and Admiration. — And another Thing I obſerve. 
will follow from what you have ſaid of the foherical Pulſes of 
Air, and that is, that the Sound of a Body muſt neceſſarily be 
heard on every Side, and be Kal Rtrong at an Lk Dis 
6 

Cleon. This naturally follows, from the Manner i in which 
they are propagated, as you rightly obſerve ; and I ſhall farther, 
add, that if the Waves on the Surface of Water are obſtructed 
by any Obſtacle, as ſuppoſe a large Plain with a Hole in any. 
Part, the Motion of the Waves, as they apply, to the Hole, 
will be propagated through i it, and on the other Side will begin 
to ſpread themſelves into a circular Form; becauſe the Motion, 
produced i in any Part of a F luid, is impreſſed every Way equal- 
y, and therefore from the Hole, the Agitation of the Wa- 
ter will proceed i in a circular Form as well as from the Body 
itſelf which produced it. —— Tt is in the ſame Manner that 
they are continued by the Sides of an Obſtacle, and, after hav- 
ing paſſed beyond it, begin to diffuſe themſelves into circular 
Forms behind it. This you. may eaſil 7 ty by 1! 
even in a Veſſel of Water. 5 

Eupbreſ. I ſhall amuſe myſelf with Experiments of this Kind, 
at my Leiſure, —— 1 ſuppoſe you conclude from hence, that. 
the Pulſes of Air too, after they proceed through Holes, and, 
Obſtacles round about their. Surfaces, in like er diffuſe 
themſelves, and proceed every Wayi in a ſpherical Form: 

Clen. The certainly do ſo; and from thence it is that we 
find, if a Gun be fired on one Side of a Hill, a Perſon placed 
any where on the other Side will be very ſenſible of it. But as 
the Waves of Air in this Caſe muſt, take a much larger Circuit 
to reach the Ear, the Sound muſt, of Courſe, be weaker, than 
where there is no ſuch Obſtacle, and it arrives in its ſhorteſt 


Courſe and with its full Force. 


Euphraſ. You have inftanced ſome Particulars wherein there. 


is a conſiderable Reſemblance between the Effects of Optics 


and Acouſtics, in the Formation of the [mages of Objects, and 
Sounds in ſtriking Bodies; but pray, Cleonicus, is there any 
Conformity | in the Manner i in which Light : and Sound are pro- 

Pa «= 
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. The Reaſon of my aſking is, that 1 have read and | 


heard more on that SubjeR, h 
hend. 
leon. That you may very e 
people undertake to explain Thing s by an Hypotheſis not found. 
ed on the plaineſt Dictates of Reaſon, and unſupported by the 
moſt indubitable Experiments, it is no Wonder if we hear them 
fay a great deal which muſt be 
Body. Such is the Caſe when we are told of a ſubtle Medium, by 
the Undulation of whoſe elaftic Parts, the Particles of Licht ght are 
put into a vibrating Motion, (lik the Particles of Air we have 


1 was ever able to compre- 


been ſpeaking of) and therefore the various Senſations of Viſion 


are occaſioned by theſe Jucific Pulſes of the ſubtle Medium, in 
the ſame Manner as Sounds are produced by thoſe of common 
Air. But if this was the Caſe, you will eaſily apprehend 
that all the other Properties of Motion, produced in an elaftic 
fluid Medium, muſt neceſſarily 
that ſuch a pulfive Motion of Light being excited, its Undula- 
tions will by: continued every Way equally, and, conſequently, 
in their Paſſage through Holes, and by the Sides of Obſtacles, 


| they will (like thoſe of elaſtic Air) expand themſelves into all 


the bordering Spaces round about, and even behind thoſe Ob- 
ſtacles, and, fo of Courſe, would fill all the Parts behind ſuch 
Obſtacles with Light: But this we find is contrary to all Expe- 
rience; the Rays of Light, intercepted by any Sort of Obſtacle, 
leaving the Spaces wholly dark behind, and thoſe dark Spaces, 
or Shadows as we uſually call them, are always ſuch as are ter- 
minated by Right-lines-drawn from the extreme Part of the ra- 
diant Object, and that which intercepts its Light. The 
Motion of Light, therefore, is undoubtedly propagated i in Right- 
Tine Directions only, from a pulfive Force it originally receives 
in its proper Fountain the Sun, 
of a ſubtile Medium unnatural and abſurd, in reſpect t to the Pro- 
pagation of Light. 
Euphreſ. lam thoroughly « con 


nced, by what: you have ſaid, 


that Li ght cannot be propagated in ihe Manner Sounds are; 
for, if that were the Caſe, they would bend round the Sides 
al the Earth, and make us one pe! petual Day: An Eclipſe 

| = | of 


fy do, my Evpbroſe: When 


eſſarily unintelligible to every 


allowed: One of which is, 


hich renders the Doctrine 


. ̃ ˙ oth. oo. % u 


ER ts 


of the Moon would be a Thing e in e nd we 


ſhould never have knows or have had the leaſt Ideas of a Firma» 


ment of uſeful Stars. It appears to me; that the plaineſt 


Things in Life may be perverted into a Matter of ſurprizing Diſ- 


putation; by a Set of People who, ſeem to have no intellectual 
Optics, ſince even the very Doctrine of Shadows itſelf muſt, one 
would think, have beamed on their Minds the Light of Truth. 


hut to return: Pray; what are the nextretarkable.Pror 
perties of Air in reſpe& to Sounds? 

Chon. The next Property of At acroal Pulſes is, that thay 
are ſubje& to a Reflection from any fixed Plain, or Obſtacle, 
from the ſame Cauſe with that of the Particles of Light; for the 
Particles both of Light and Air, being ſolid Bodies, will he 
equally reflected by the Re · action of the Particles of any fixed 
Object on which they ſtrike ; and this Reſlection of the aereal 
Particles muſt neceſſatih produee Agitations, or Vibration in 


the Medium, which proceed every Way equally in Form of 


ſpherical Shells, as before, and chis repercuſſive Motion of the 
ſonorous Air will. produce a ſecond Sound, or rather an Image 
of the Firſt, if one may fo ſpeak ;, and this Repetition of the 
Sound is what you have been ſo often ann wie under the 
Name of an Ecuo: 1 ©, il 

Eupbroſ. In all this I klein w_ ng; — as 0 is 
no more Difficulty in conceiving the Relation there is between 


the Sound and its Echo, than there is between the Object and 
its Image by reflected Light: But a Cireumſtance in which 
they differ is this, that, with regard to Light, the Angle of 
Reflection, to the Eye, muſt be equal to that of Inci- 
dence, that the Image may appear: But, let me ſtand where, I 


will, I hear the Echo, though; not equally. plain and diſtinct. 


l have often taken Notice, when I have been walking 
in the Fields, at a Diſtance from the Town, that this Reflection 


of Sound has been extremely ſenſible in a Variety of Echos, from 


every conſiderable Sound which has had Force enough to ſtrike 


againſt the Side of our Church, for producing ſuch a Repercuſ- 


ion, or Reflection: Thus, the Report of a Gun is always 
heard twice; and it was not long ſince I obſerved a Man cleav- 
ing of Wood at about a Quarter of a Mile Diſtance from the 
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Church, and every Stroke upon the Wedge was reſounded, of 
echoed from the Side of the Church in fo diſtin a Manner as af. 
ford me no ſmall Amuſement during the Time of Obſervation : 
But one Thing I took particular Notice of, which was, that 
the Echo did not ſucceed immediately to the Sound of the Stroke, 
but after an Interval of Time ſo conſiderable, that I could not 
help taking particular Notice of, and refleting/ſome Time on 

the Cauſe, or Reaſon thereof, which, at Length, I concluded 
muſt be, the temporary and progreſſive Motion of Sound: By 
which Means, the Time which the Particles of Air employ in 
this direct progreſſive Motion of their Vibrations from the Man 

to the Church, and from thence to the Ear, is ſuch as makes the 
Echo at ſuch a ſenſible Diſtance of Time from the Sound itſelf. 
Clan. Theſe Echos oftentimes afford a pleaſant Amuſement 
to the Curious, eſpecially where and when you find ſuch Surfa- 
ces which are called the phonoc mptic Plane, that ſhall reflect 
the. Particles of Air with the greateſt Regularity and Perfection: 
For, in the Writings of Naturaliſts, you will oftentimes find 
ſuch Hiſtories of Echos as are very ſurprizing, and almoſt incre- 
dible ; ſuch, for Inſtance, as will repeat not only Syllables, 
but even Words, diſtinctly, and ſome Times ſo many of them 
as really to make the Echo ſpeak ; from whence theſe Echos 
are called polyphonous, tautological, or prattling Echos, which 
' oftentimes afford a pleaſant and ludicrous Theme as well 
|  - to the Poet as the Philoſopher, as you may ſee in Bi/he's Art of Poe- 
tu, and other Compoſitions of that Kind, under the Word Echo. 
Eupbroſ. Then, I ſuppoſe, this very Phænomenon of a talk- 
ative Echo will have another Inſtance of Reſemblance to that of 


ur- 


reflected Light, viz. that whereas: the Image is ſeen in the Di- is 
rection of the reflected Ray, and conſequently in or behind the wh 
*Glaſs, juſt ſo, I imagine, the Voice of the Man who is ſpeak-' ſel 
ing muſt, in the Echo, be heard as coming from the Plane; as 
and therefore the Man himſelf and his mimic Echo muſt be heard V. 
from two diſtant Places; for thus it is, I know, by Experience, W 
in all the ſingle Echos I have heard. Ve 
Chen. In this you are perfectly right: And, to carry the Com- WM co 
pariſon fill farther in regard to the Reflection of Light and Air, ſm 
it is to be 2 that as the Image by Reflection from a plain ha 
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Surface is nearly as ſtrong, vivid, and perfect as the Object ſeen 
by direct Rays, ſo, in the Repetition of Sound, the Echo differs 


but very little from the original Sound, unleſs the Diſtance be 
great; and ſtill, nearer would it approach thereto if the phono- 


camptic, or reflecting Plain for Sound, was poliſhed as perfectly 


as that for the Reflection of Light. And I can aſſure you, my 
Euphroſyne,, were I poſſeſſed of that enormous Wealth as many 
Perſons are, I would make it my Buſineſs to find the beſt Situa- 
tion of a Plane for reverberating Sounds, and then would directly 
face the whole with Stone or Marble of a curious poliſned Surface, 
on Purpoſe that it might be found, by Experience, what Perfection 
this Part of Acouſtics which relates to Echos is capable of. 
Again as a poliſhed Plain neither magnifies nor diminiſhes an 
Object; ſo neither can it increaſe or diminiſh the Intenſity of 
Sound: But as Glaſſes may be fitted ſo as to magnify and diminiſh! 
the Appearance of Objects, ſo likewiſe are Inſtruments to be 
formed for magnifying or diminiſhing Sounds, when _ is: 
Occaſion for it, which not very rarely happens. 

Eupbroſ. Such Inſtruments, I ſuppoſe you mean, Mei 
as are called /peating and heating TRUMPETS; the farmer of 
which magnifies the Sound of the Voice, and thereby occaſions 
it to be heard at very great Diſtances: For which Purpoſe; I 
know, they are of very great Uſe at Sea, in tranſmiting the 
Voice in an audible Manner from one Ship to another, which 
would otherwiſe be impoſſible to be heard. The latter, Þ ob- 
ſerve, are uſed by People who are very deaf, in order to nn, 
common Sounds upon the Organ of Hearing. 

Clion. It is very true, my Euphroſyne ; the Speaking-trampet, 
is analogous to a magnifying Glaſs, or Speculum, in Optics, 
which makes the Image of an Object bigger than the Object it- 
ſelf; ſo the Speaking-trumpets are conſtructed in ſuch; a Manner 
25 to magnify the Sound of the Voice; for the Force of the 


Voice, naturally, is ſpent upon all — circumambient Air; 
whereas, by Means of the Trumpet, the whole Force of the 


Voice is made to act upon that Quantity of Air only which is 
contained in the Tube of the Trumpet, by which Means that 
ſmall Parcel of Air will be put into a much greater Motion, and 
have its Vibrations excited and rendered much ſtronger than 
ä they 


thing A be at a giveh \ Diſtayes _ 8 


Thus, for Inſtance, at the Diſtance of the End of the Trum- 
pet, the whole Fore of the Voice agitates the Ait only: contain- 


ed in the Area of the ſaid Trumpet's Aperture: Whereas, with» 


out the Trumpet, that Force: is diffuſed into a whole ſpherical 
Superficies, whoſe Diameter is t. 


of the Voĩce, willlbe fo many; Times inereaſed, or magniſied by 
the Trumpet. Hence, by Means of ſuch à Speaking-trumpet, 


People at a Diſtanee can hear us to the ſame amen AS oy 


can ſee us by the Uſe of a Teleſeope- 

EFunbroſ. After the ſame Manner, then, I ee al 
* who is hard of Hearing has this Organ, or Senſe; aſſiſted 
by a Frumpet of nearly the ſame i Fotm; for as the Vibrations: 
of the Air are tuo weak to prollute ari audible Sound on ſuch an 


Ear diſtintiy, therefore a Trumpet, being applied to the Ear, 


receives the languid Pulſes of Air, and, by a conſtant Repercuſ-; 
ſion and Agitation of the Air initlje Tube, heightens and increa- 
ſes its Force in Proportion as the Space bee es leſb, or the. 
Tube is narrower, till it reaches the Drum of the Ear, where 
it becomes ſo great as to renderf the original Sound of the Voice 
diſtinct and audible to that deafent 
' Lapprehend; is ſimilar tb that of viſual Glaſſes to adeficignt, or 
long ſighted Eye: So that, by the Aſſiſtance of Art, both the, 


Organs of Sight and Having ay, when deficient by Age, re- 
ceive conſiderable Improvements, 1 as it were, a Renoya-, 
. tion to the End of Life. UE VISY 2134 


. Chon. Before we leave this'L abje of magnifying Sounds, 1 
muſi put you in mind of the 
which gave you fo much Surpria and Entertainment when you. 
was laft at Londm': Vou then / heard a Voice ſo loud and diſtint 
as if the Perſon was within the Diſt 
he was really at the other Side fi the Gallery, and his Voice 
emitted in Whiſper ſo low as to have been heard by you 


jear him, had it been expreſſed n a Room: of a common Form. 


But this ſmall: Force of the Vpice, being, impreſſed upon the 
Air contained in the Room, or N el that, Gallery, 
+ % * r * ; | | f way 


? 


nice the Lengths: of the Trum- 
pet, which Superficies may be 400 Times greater than the Aper- 
ture of the Trumpet; and therefore the Intenſity, or Strength 
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Organ. Ibis Effect, 


Vhiſpering- gallery in St. Paul's, 


ance of a few Feet 5 whereas, 
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was greatly increaſed, by a conſtant Reflection and Reciproca- 
tion from the ſpherical Surface of the ſaid Dome, and became as: 
it were at Length converged and condenſed on the Drum of the 
Ear, which,, though at the Diſtance, of the whole Diameter of 
the Dome, are rendered ſufficiently ſtrong to excite the Idea of 
eyery Ward, chat is ſpoke. —— But, after. all, it muſt be 


| confeſſed, that few of our acouſtic Writers ſeem to underſtand 


the Cauſe of this Phznomenon, and, to explain it with that 
Clearneſs and Satisfaction, as Opticians do with reſpect to the 
Microſcope, for magnifying the ſmalleſt Objects, or rendering 
them very diſtinct to the Eye, — I ſhall mention only one 
Inſtance more, in which there is a gimilarty between Light and 


Sound, viz. in regard to Velocity; ; but in this, though the 
Velocity of Sound be exceeding great, yet it bears ſcarce any 


Proportion to the Velocity of, Light; for the latter cannot be 


rendered ſenſible; or meaſured by any common Experiment. 


However, by ſome Obſervations of the new and improved Aſ- 
tronomy, the Velocity of Light is found to be about ten Millions 
of Miles per Minute: Whereas, the Velocity « of. Sound i is found, : 
by unexceptionable Experiments, not to exceed 1142 Feet per 
Second: And hence it is, that we find a conſi derable Time in- 
tervenes between ſeeing the Action, the Stroke, or Exploſion | 
ofa Gun, and hearing the Sound thereof, viz. ſo many Seconds 
as the Number 1142 F. eet is contained in the Diſtance between £ 
us and the Object that emits the Sound. 1 N 

Euphroſ. If this be the Caſe, it muſt be eaſy to meaſure the | 
Diſtance of an Object by meaſuring that Interval of Time, which, 2 
I ſuppoſe, you can very readily do by Pendulums. 

Clean. Ves, very eaſily, my Euphroſyne ; and for that Purpoſe 
I have here provided you a half. ſecond Pendulum; for by that 
alone you may very nearly meaſure the Diſtance of a Cloud, 
at any Time, when it Thunders and Lightens : : For Thifance,” 


the next Thunder-ſform, you hang up the Pendulum on a Pin, 


and hold the Bob in your Hand ready to let. it go upon ſeeing 
the Flaſh; then, telling the Number of Vibrations which are 


made between that, and hearing the Clap of Thunder, you have 


meaſured that Interval of Timein Half-ſetonds; half that Num- 
ber is the Number of whole Seconds, which the Sound takes up 


in 
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in coming from the Cloud to the B Ear, to each of which you al 
low 1142 Feet, and, conſequently, you thereby know the Dis: 
ſtance of the Cloud in Feet t6'4 great Degree of Exactneſs, and 
which, indeed, cannot be found ſo truly in any other Way. ld 
Enpbraſ. 1 am obliged to you for this little fm, Sand: 
hal! put it in Uſe, according * to your e . 
portunity that offers, A 
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| reggae of Sox, it et 
| Mus, or H. RMONY, 9 
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Cleonicu Bede. XG ud wt: 
E have hithert to conſidered the «Properties of 80nd which 


. W enetated and 
propagated; anda as Sound confi its wholly i in the Cling Mo- 
tion of the Air, it was natural tc "obſerve, that the different 
Forces by which thoſe Pulſes ſtrike the Drum of the Ear, will 
raiſe thoſe Ideas in the Mind whict are expreſſed i in the various 
Degrees of /rong and weak Sounds, or otherwiſe diſtinguiſhed | 
by loud and low ;. for in Proportion as the Force is greater on the 
Membrane of the Ear, ſo the Sound will ever be RE ar 
louder, and vice verſa. 

. Euphroſ. This I can very eaſi underſtand: —— But what 
are thoſe Affections of Sounds which you call their Notes, or 
Tones, with their various Diſtinctions, as I find them in my 

muſical Books ? Something of this Kind 1 ſhould be glad to un- 
derſtand, as I ſhould be then ſaid to join a little Theory with 
my Practice. | | 

| Clean. You muſt i not, my 2 roſyne, expect much to excel 
in both : —— It is a Thing hatdly ever known, that a Per- 
ſon was compleatly ſkilled in the Theory of Muſic, and, at the 
ſame Time, a great Proficient-in Practice. I am very well i in- 
formed, that HANDEL himſelf kney but very little of the Philoſo- 0 


, WP 


2 — * ny A wes A OA 1 


— © . VD 


. 


1 
* 
|- 
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phy of Muſic, at leaſt the mathematical Part thereof, ——— 


What you enquire after now, are the firſt Principles of natural 
Muſic, and they are extremely eaſy. and ſenſible to what we may 
properly call an harmonical Ear; but to others, they have but very 
little Diſtinction, or Meaning: Such People hear Talk of the 
Seven natural Notes of” Muſic, as a blind Man may of the ſeven 
different Colours of Light; for in neither Caſe can any diſtinct 
Ideas be formed of the Objects: But an Ear like yours, . natu- 
Tally formed for hearing Sounds, will readily dpprehend what is 


meant by their Tone, or Tune, with all their Differences and 


Gradations. Vou will then, in the firſt Place, conſider, that 
the human Mind is naturally diſpofed to be pleaſed and delighted 
with ſome particular Modification of Sounds above others: Thus, 
the Sound of a String, properly ſtrained and ſtruck with a Quill, 
is generally very agreeable to every Ear; but thoſe who have 2 
muſual Ear will find the Tone of thatString, when put in Motion 
by the Air, ſtill much finer and more exquilitely pleaſing, as 
you yourſelf may be thoroughly convinced by the Experiment of 
the Zolus's Harp. But other Sounds are emitted from Bodies, 

which are as diſagreeable and uneaſy to the Ear; as in the Caſe 
of whetting a Saw, &c. where we are to obſerve, that all the De- 
grees from the moſt grating to the moſt pleaſing Sound arrives 
principally from the Manner, in which the ſame Body is truck, 
or put into Motion: The finer and more delicate the Touch, the 
more delightful and exquiſite the.Note that enſues, as „we, by 
Experience, find in the Violin, the Spinet, the Lyrichord, the 
Dulcimer, and the Æalian Hary : Alſo, if a Glaſs be 
properly ſtruck with a Wire, -it will emit a pleaſant Sound ; but 
if it be artfully touched with a Finger a little. wet, the . 
will be {till much finer and more agreeable : from all which we 
may collect, that all we mean by the Notes, or Tones of Sound, is 


| ſuch a Modification thereof as render chem more or leſs agreeable 


to the Ear. - 
Euphroſ. I believe I underſtand you in all 0 you have 


ſaid, and, therefore, ſuppoſe that theſe. Sounds, emitted from 
Bodies, which are moſt agreeable and pleaſing to the Mind, 


are ſuch as you call harmonical Sounds, or muſical Notes, and 
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two or more Sounds, or Notes; 


een N 


poſitions, pan what is 
in Sounds? | # 
Clem. By dan wade thv'y reement of any 
Al dey Dif te of Cour, We 
mean the diſagreeable Effect of two or more Sounds, upon the 


Ear, following each other in Succeſſion ; For the Mind of Man 


is alſo naturally formed to receive Pleaſure from # certain ſuc- 
ceſſion of Sounds, or ſuch as follow each other at proper Inter- 


vals; and for this Reaſon they are called, the muffeal Interval of. 


Sounds : But when Notes, or Sounds, ſucceed in a different Man- 


ner, and at other Intervals, then they become inharmonious and | 
diſagreeable. And it now remains, that 1 ſhew you what King 


of Intervals of Sound, in Succeſſion, are of a muſical Nature, 
and on what Principles they depend. The eaſieſt Me- 


thod-for this Purpoſe will be, that of a String properly ſtrained 
on a Board, on whoſe Vibrations each Tone will be found to 


depend: Accordingly, I have = provided you with feveral 
of thoſe Strings, of different Si Length, and Degrees of 


Tenſion; for you muſt obſerve, that according to the Time in 
which a String vibrates, its Note will vary with refpe& to high | 


or low, or what the Muſicians call. Grave and Acute; For In- 


ſtance; the Wire you ſee here, being ſtrained pretty tight, 
emits a Sound when I ſtrike it with a Quill, which is conſide- 


rably ſtrong, high, or acute: — now I will relax it a 
little, and then, ſtriking it, — 


more grave as they call it; and chis Variation, with reſpect to 


gtave and acute, depends, as I ſaid, on the different Time of the 
Vibrations of the String ; for yo muſt know, chat the Vibra- 


tions of a String are analogous to thoſe of a Pendulum, and are 
all performed in equal Times, while the String continues in the 
ſame Circumſtances: But the es of the Vibration of the 
String will be varied according to its Size, Length, or Ten- 
ſion. Thus for Illuſtration, ſuppoſe two Strings of equal Lengths, 


and ſtretched with equal Weights, but the Quantity of Matter 
n one juſt double that of the bY then the Time of one Vi- 


double to the Time of a Vi- 
Vote or Tone will be twice as 


bration of the largeſt will be j 
bration of the Leſſer, and the 


kw, or more grave, in the firſt than in the laſt, Eupbroſ. 


you readily obſerve the Dif- 
ference there is in the Note, viz; it tat it is now much lower, or 
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| Euphroſ. This I readily apprehend, from the Experiment; 
for ſtriking the two Strings ſucceſſively, I find that which has 
the leaſt Diameter has a Note or Tone higher than the other, by 


what is called an Octave But now I have mentioned 
that Term, I ſhould be glad if you would give me ſome hint 
of the Etymology of it, ae: or ora | 


Clem. By the Word O&ave, the Muſicians denote ſuch an 
Interval in the Tone of muſical Sounds as contain all the ſeven 
natural Notes of Muſic, as they are called, and which are 
employed as the Materials of all harmonical Compoſitions : 
And the ſeveral Intervals of theſe Notes, you know, are included 
between the two Extremes of the Firft and the Eighth, which 
whole Interval of muſical Notes is therefore called an Octave. 

Euphriſ. The practical Part of your Doctrine I know very 
well; for on my Harpſichord, when I ſtrike the key C, it is what 
my Maſter has taught me to call the Chord, or Key Note, in re- 
ference to which others above and below have different Denomi- 
nations, according as they are higher or lower, Thus the fix 
following Notes above D, E, F, G, A, B, and thoſe below 
the Chord are of the ſame Name in a contrary Poſition; ſo that 
what is called an OFave, I find, is the Extent of theſe ſeven 
Notes, taken either Way, upon the Keys of the Harpſichord ; 
and as the Strings belonging to thoſe different Keys have dif- 
ferent Notes or Sounds, I preſume you will next explain to me 
the Reaſon why theſe are made choice of, in Preference to any 
other which are contained in the ſame Interval, or Ocave. 
Cleon. I ſhall give you the Reaſon of that by and by; but 
I muſt now proceed with the Rationale of the grand Interval, 
or Octave; for, as I told you, this Interval in the Sound of 
Bodies is procured in Strings three different Ways; the firſt of 
which is, the Experiment under Conſideration: Vou ſee, by 
this, the Notes are in Proportion to the Quantity of Matter 
inverſely, ſo that a String twice as big as another will have a 
Note twice as low, all Things elſe being equal: — But 
the ſame Difference in the Tone or Sound of Strings (that are 
among themſelves of equal Weight and Length) is procured from 
a different Degree of TENs TON for if two equal Strings be placed 
near each other, as you ſee here on this muſical Board, (or Te- 
meter, as it may be called, ) and then ſtretched with equal 
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Weights at the end, there will be no Difference in their Tone, 
For Inſtance, you fee 1 hang a Pound Weite to 

| each, now ſtrike them with your Quill. 14798 

Euphroſ. 1 do, —— and find the Tone or Tune of OY 
os exactly the ſame, or Uniſon. - But now, pray, 
how much Weight muſt you add to one of them to make the 
Difference, or Ozave, as before? | 
Cleen. Here you muſt know, the dees haye found: 
by the Rules of their analytic Art, that the Tones or Tunes 
of Strings are higher in Proportion to the Square Roots of the 
Weights, or Forces by which: they are ſtretched; ſo that if I 
would raiſe the Notes of one of: theſe Strings, an Ofave above 
the other, or to make it ſound a Note twice as high, or more 
acute, then it muſt be ſtretched with a four Pound Weight 
(becauſe twice two is four), and this you ſee will be verified by 
Experiment; for to the one Pound which now gives it a Tone 
equal to the other, I will add three Pounds more, —.— which 
J have done: Now ſtrike them as before. 1338 

Euphrof. Well, this is a very curious Experiment truly: 
—— The Difference in their Tone is accurately an Oave, 
From this Experime t I ſee the Reaſon of tuning 


5 che Harpſichord, by ſtretching their Strings more, or leſs, to 


raiſe their Notes higher, or lower, by turning the iron Pegs 
with my Hammer till I have produced the Note deſired; for as 
the Tone of a String depends on the Degree of its Ten/ion, the 
manner in which we ſtretch the String will make no Alteration: 
- hut, according to this Doctrine, by hanging on diffe- 
rent Weights to the ſame String, you could produte all the 
different Notes contained in the Octave. ü 

Chon Ves, with Eaſe; for Weights adjuſted f We 
by the ae Rule, being appended at the Ends of ſeven equal 
Strings, will produce you an Q&ave of the feven natural Notes 
of Muſic. Thus for inſtance: If eight equal Strings are ſtretched. 
by Weights which are in Proportion to the following Numbers, 
which may be conſidered as Ounces, vi. 60, 75. 94, 106, 
1355 166, 210, 240, then will their Notes or Tones be thoſe 
required, for conſtituting 4 muſical Oclaue. hut there ig 
yet another, or third Method, by which the ſame Difference is 


procuced 1 in the Sounds of ar Inge and that 1 i the Di 
| L 
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of their LEN THG; for two Strings, in all other Reſpects 
equal, baving their Lengths as 2 to 1, will have their 
Notes inverſſy, or as 1 to 25 that is, the Note of the ſhort- 
eſt String will be twice as high at that of the longeſt, 
This I have likewiſe provided you an Experiment to prove; for 
of the two Strings which before were ſtretched' with equal 
Weights, viz. a Pound each, one of them ſtill continues the 
fame; but the other I have made of half the Length, by put- 
ting a Bridge under the middle Point of the String, to ſtop the 
Vibrations, or confine them to half the Length: And now, 
tho! the Strings are ſtretched: with equal Weight, and are of 
equal Magnitude, yet, upon ſtriking them, you will find they 
emit very different Sounds. Try che Experiment. 
Eupbroſ. I will : — And as in the two former Caſes, ſo in 
this, there reſults the Difference of an Ofave preciſely in their 
Sounds. Since this is the Caſe, I readily conceive that all the 
natural Notes of the Octavt may be produced by proper Lengths 
of Strings between theſe two, which Lengths, 1 ſuppoſe, a are 
not difficult to be aſfigned by the mathematical: Mufician.. | 
Clean. Nothing is more eaſy; for which Purpoſe, it is eu: 
tomary to divide the Length of the longeſt String into 100, or 
1000 equal Parts, which, you ſee, is here done upon the Board, 
or Tonometer This Line fo divided is called the Moxochokp, | 
or Baſe- Nets to the ' reſt of the O2ave, or the Key, with Re- 
card to any particular Air or Species of Muſic. ——— Now, by 
the Rules of mauſical Arithmetic. and Geometry, the Numbers, 


or Diviſions of this Line, are eaſily” aſſigned for giving the 


Lengths of the Strings to ſound the ſeven Notes above the 
Baſs; and by placing the Bridge againſt thoſe Numbers, this 
other String may receive all thoſe various Lengths, and will ac- 
cordingly emit the ſeveral muſical Sounds required: thoſe Num- 


bers are as follow, viz. 500, 533, 600, 666, 750, 800, 888; 


1000; ſo that, for Example, if I ſtop the String with the 
Bridge placed againſt 500, it gives but half the Length of the 
Monochord, and ſounds an Ofave above it, as you have heard. 
—— If I place' the Bridge againft 533; it gives the Note 
which the Muſicians call the Seventh Greater ff the 
Bridge be removed and placed againft/600, its increaſed Length 
will give the Note called the Sixth Greater: ff ſtopped 
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againſt the Number 666, it gi s the fifth Note, or Diapents, 
as the Muſicians call it By placing the Stop againſt 
750, you have the Diateſſaron, or fourth Note above the Key: 
By ſtopping the String at 800, you have that — 
able Concord called the Third Note above the Baſe, —and, laſtly, 
by placing the Bridge againſt 888, you have the Note called the 
Second Greater; the Key Note being the whole 1000: And thus, 
you ſee, all the ſeven natural Notes on the ſame String are pro- 
daced by ſtopping at thoſe muſical Diviſions of the Monochord. 

Eupbroſ. Indeed, this has given me a more clear and diſ. 
tin& Idea of this famous muſical Diviſion, the Octave, than 
ever I had before: But there is one thing I obſerve in your 
Expreſſion of theſe Notes, which naturally excites the follow- 
ing Query, Whether the Seventh Greater, the Sixth Greater, 
Fourth, Third, and Second 52 do not n that the lame 


Notes may be alſo Leſer? 
Clan. Yes; that you will conclude of mt. 4 in the 

muſical Octave, thoſe Notes mentioned may be made higher or 
lower, by half a Note; that is, with Regard to the Baſs Note, 
the third Note above, for Inſtance, may be made a little 
higher -or lower, according as the Air of the Muſic requires: 
The Higher is called the Greater, and the Lower is 
| called the | Leſſer : But you will better know and diſtinguiſh 
theſe Differences by other Names that you have been more 
uſed to, viz. FLATS and SHARPS; for a flat Third is a Third 
Leſſer, and is the very ſame with the Sharp Second, of Second 
Greater: Thus alſo the Flat Sixth is the Sixth Leſſer, but it is 
nothing more than the fifth Note made half a Note higher or 
Sharper: But the ſame fifth Note made half a Note lower, or 
flatter, - becomes the Fourth Greater, and ſo of the reſt, Hence 
it is that in any muſical Compoſitions thoſe Notes may be adapt- 
ed to the Nature of the Harmony, or Species of Muſic: Thus, 
for Example, in all grave and ſolemn Airs, the loweſt and deep- 
eſt Notes of Inſtruments are generally uſed; but in briſk and 
lively Strains the higher _ on the Harpſichord! are moſtly 
employed. If the Air be of the mournful, ot elegiac Kind, 
thoſe Notes are lowered, = the Muſic is ſaid to be compoſed 


in a Flat Key: But in Odes and Songs, whoſe Subjects are 


the IE) in a Sharp Key tunes 


| Love, Mirth, Joy, Se. the all 
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all the Strings to their higheſt Notes, and renders, * that 


Means, the Harmony as chearful as poſſible. 
Euphroſ. You are now. within the Compaſs: of my Conn: 
prehenſion, 1 underſtand all you have ſaid with reſpect to 
Flats and Sharps: By thoſe half Notes, I obſerve, you mean 
thoſe five ſecondary Keys that lie between the common 


| Keys of the Spinet, with their black and white Surfaces, by 


which we render any of the natural Notes, er Keys, between 
which they. are placed, flater or ſharper, at Pleaſure; ſo that 


theſe five being added to the other eight, make thirteen half 


Notes in the Oave incluſive. 

Clem. This Variety of Notes in the flat and ſharp Keys 
make the common GAamuT, or Diatonic Scale of Muſic ; and 
ſeveral of theſe repeated are contained within the Compaſs of 
many Inſtruments, viz. the Spinet, Harpſichord, Lyrichord, 
Organ, 6 

Euphraſ. Of theſe hae the Octave, Fi ifth, and Third are 


a Sort of governing ones, or have the principal Regard in 


every Compoſition: Pray, on what Account are they intitled 


to this Preemminence ?.. , _ 

Clon, On account of their being the * 1 Concords 
in the Scale, 5. 2. their Sounds, ſucceeding, the Ofave, have 
a more agreeable Effect upon the Ear than the Sounds of 
other Strings: The, natural Reaſon of which is owing to the fre- 
quency of the Coincidencies of their Vibrations; to make which 
Doctrine as plain as poſſible, I-muſt- - obſerve to you, what I 
before mentioned, .viz. That the Tune of a String depends 
upon the Time of its Vibration ; ; | therefore, the ſhorter the 
Time of the Vibration, the higher the Note will be; and 
in Vibrations that are performed i in different Times, there will, 
at certain Intervals, be a Coincidence of thoſe Vibrations in 
all of the muſical Kind: thus, for Inſtance, | if two Strings 


vibrate in equal Times, then the Vibration of one muſt con- 


ſtantly coincide with that of the other, and they pro- 
duce a MoxOTONE, or 'UnisoN, in which there is no Va- 
riety; and conſequently two ſuch Strings can make ns 
Harmony. But if we conſider that String which is 
called an Ofave, as its Tone is twice as high as that of 


the * note, ſo its Vibrations are twice as quick; and 
ves 
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conſequently there will be a Coincidence of Vibrations at 
every ſecond Vibration of the Ofave, or every fingly Vibra« 
tion of the Monochord. Now, as this Interval is the ſhort- 
eſt that can be between any two Strings in the ſame Ofave, 
therefore, the Effect of ſuch Coincidence will produce the 
moſt agreeable Concordance of Sound, (or, in other Words,) 
will conſtitute the moſt perfect Concord in muſical Sounds, 
Again, the Fifth Note being ſounded from the 

whoſe Length is two thirds of that of the Monochord, will 
vibrate three times while the 1 Var vibrates twice; fo 


that there will be a Coincidence of Vibrations at every Second 
of the latter, Which Interval, bei g twice as great: as the for- 
mer, is not fo perfect a Concord as the Octave, but is yet 
next to it in its agreeable Effect and Perfection of Harmony: 

hen, if we conſider the Fourth Note, the String which 
ſounds it is three fourths of the Length of the Monochord, 
and therefore will vibrate four times to every third Vibration 
of the Latter; therefore the Interval of Coincidence will be 
now three times as long as in the Ofave, and conſequently 
will, in Compariſon of that, be a much leſs perfect Concord: 

— But when we conſider the Length of the String that 


| ſounds the Third, we find it- in Proportion to the Monochord, 


as 8 to 10, or as 4 to 5, and the Interval of Coincidence of 
Courſe will be at every fourth Vibration of the Monochord, 
and therefore, in itſelf conſidered,” riot ſo perfect a Concord 
as the fourth; yet its Effect is found, in muſical Compoſiti- 


ons with other Concords, much more agreeable than that of 
the fourth Note, and therefore is eſteemed by Muſicians as 


| the third muſical Concord. This is the general Principle or 


Ground of Concord; thoſe Note ' being reckoned Diſcoru: 
whoſe Pulſes, or Vibrations rarely coincide” with thoſe” of the 
Monochord, as thereby they ons A more en er ets a 
agreeable Sound. 

Euphroſ. As the Tones of Soun depend, ti Ge bmes ot 
the Vibrations, I ſhould be glad if my Curioſity could be 
ſatisfied with regard to the greateſt extent of Note, or Sound, 
which Bodies are capable of r or 5 whith Fog _— can 
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- Clem. . An Anſwer to this Queſtion requires more Experi- 


ence in muſical Sounds than I can pretend to: But a certain 
Gentleman abroad, Mr. SauvEUR, has made great Num- 


bers of Experiments on the Vibration of muſical Strings, and 
conſequently of muſical Sounds; has found that ſuch Sounds 
as can be heard diſtinctly and with, Pleaſure, and in whoſe 


Tone a difference can be clearly perceived by the Ear, lie 


within the Compaſs of ten O#aves; and if we include the 
loweſt harmonic Sounds, on the one Hand, that can be heard, 


and the higheſt that the human Ear can bear, on the other, 
they will all be contained within the Limits of twelve Ofaves : 


and if this be the Caſe, it follows, that the Body which gives 
the ſhrilleſt Sound that the Ear can bear, makes 4096 Vi- 


brations in the time that one Vibration is performed by that 


Body that gives the graveſt harmonic Sound, and that 12 f of 


theſe Vibrations are performed in one Second; therefore the 
Vibrations of the ſhrilleſt founding Body will be 5 1100 in 
the ſame time, ſo great are the Motions of the Parts of Bo- 
dies produced in exciting ſuch very quick Vibrations. 

| Euphroſ. As this is the Caſe, I do not wonder at an Ef- 


ſet which I have often heard of, that is, the breaking of a 


Drinking-glaſs by ringing of it, or raiſing its Tone higher and 
higher; for, by this Means, having its Parts put into ſuch a 


violent vibrating Motion, it is /no Wonder if they are ſhaken 


in ſunder, and fly into Pieces. 


Clem. I could very eaſily ſhow you this Experiment, but do 


not think it ſaſe, the Note being at laſt ſo exceeding fhrill and 
acute, that I fear it might have a bad Effect on the Drum of 


your Ear, as it is but too well known that many People have 


been hurt by ſuch Kind of Sounds. However, I ſhall 
ſubſtitute a very innocent one in its ſtead, which will ſuffici- 
ently ſhow the prodigious Degree of Vibrations, and the vaſt 


Extent of Tone the Subſtance of Glaſs is capable of 
You ſee here a very large Glaſs, of a Bell form, provided for 
the Purpoſe, into which I pour Water to fill + Part 
Then, dipping my Finger in the Water, I gently pats it 
round the Rim of the Glaſs, and thereby, excite, fit, a very 
pleaſant grave and muſical Sound; but, as the circular Mo- 


tion of my. Finger continues, the Vibrations of the Glaſs are 
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increaſed, which becomes extreme] y ſenſible both to the Ear 


and to the Eye; for you hear the Tone ſtill more and more 


intenſe and acute, and you ſee its prodigious Effect on the con- 
tained Water, in which it firſt produces Undulations, then very 


quick Gyrations; at Length, there appears ſuch an Agitation as 


may be compared to a kind of Hurricane, throwing with the 
utmoſt. Violence, the Particles of Water 'into the Atmoſphere 
all around, and to a great Height above the Glaſs: ——and 
ſtill might we raiſe this artificial 7. empeſt to a greater Height, 


but that J ſee the Tone of the Glaſs has a e n rern 


* already than you can well bear. 


Eupbroſ. Indeed, I cannot help ſhrinking, as it were, ban 


it; but am pleaſed to ſee the wonderful Effect it has in the 


Body of Water, in theſe turbulent Emotions which it occa- 
fions, ſuch as we could ſcarce have ſuppofed, or believed, if 
—But I ſhall. 


they had not been evinced by Experiment: 
trouble you no longer, at preſent, as you een at our 


next Meeting, to explain the . N of 2 ene ene er of 


muſical 4 eee 


DIALOGUE. xxl. 


The Rationale of d. e Kind, of Musica. . 


InsTRUMENTS, confiderea. 
Euphbroſyne. | 


J" Have pleaſed myfelf with the Proſpe@'of 0 the preſent Op- 
portunity of being inſtructed in the Nature, Conſtruction, 
and Rationale of muſical Inſtruments; which you informed me 


was to be the Subject of our Converſation at this Time. Vou 


have always known my Diſpoſition is ſuch, as to be equally 
inquiſive after the Reaſon, as well as the Practice of every Art 


T delight in; as I have always looked on it as an Argument 
of Indelicacy, and want of. Taſte in thoſe who are wholly oc- 


cupied in Learning the mechanical or practical Part of an Art, 
with a View to — Entertainment only, without regard- | 
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ing the ſublimer Pleaſures that ariſe to the Mind from a Con- 


templation of the Principles nh conſtitues n r or 


Reaſon of the ſame. 25 

Clon. I was ever glad to ſee ſuch a Tom of Genius i in you, 
and every one elſe: Though, as I have hinted to you before, 
the Principles, or Theory of Muſic are not quite ſo obvious as 


thoſe of any other Siences; yet, as they principally conſiſt in 


the Doctrine of Vibrations of the conſtituent Parts of Bodies, if 
this were well attended to, and properly explained and illuſtra- 


ted by Experiment, you yourſelf are a Proof; my Euphroſyne, - 
that they fal! within the Comprehenſion and Capacity of the 
Fair-ſex ; and how delightful, as well as graceful, fs it both in 


common and ſacred Muſic, to ſee and hear a Gentleman or 
Lady not only play with their Hands, and ſing with their Voices 
but with their Underſtanding and Judgment alſo? | 


Euphroſ. I have great Ambition to excel in both, as far as 1 6 


—1 pretty clearly underſtand what you have dannen 
That 


am able: 
ſaid in regard to the vibrating Parts of Bodies: 


Sounds in general are oecaſioned by the Pulſes of Air produced 
by thoſe Vibrations: That muſical Sounds in particular 


are ſuch as have a delightful and melodious Effect upon the Ear: 
That Concords and Diſcords proceed from a greater or 
leſs Free of the Coincidence of thoſe Vibrations in found- 
ing Bodies: From theſe Principles J can eaſily infer, 


that all Kind of ſtringed Inſtruments; as alſo Glaſſes, Bells, 
and other ſonorous Bodies, are capable of emitting harmonious 
Sounds; and of Courſe, by the Rules of Art, may be formed 


into muſical Inſtruments : But how, and in what Manner this 
is done, I cannot pretend as yet to have fo clear an Idea of, and 


therefore ſhall beg your Aſſiſtance i in * Pointe of Informa- 


tion. - 

Clem. With reſpect to ringed Ow WM Went in genera}, the 
Principle of their Conſtruction is this, that as they conſiſt of ſe- 
veral DIAPASONS, or Ocrtaves, ſo they afford-three different 
Degrees of 'muſical . Notes, the Treble, Tenor, and Baſe ; the 


firſt of which contains the Notes of the higheſt and moſt acute 


Sounds ; ; the Second, or Tenor, thoſe of a mean Degree of 
Sound; and the laſt, or Baſe, thoſe of the loweſt or graveſt Or- 
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der. And, according to the Form and Extent of the Indi. 
ment, the Strings which compoſe the ſeveral Oliaveg are mody- 
lated and fitted to emit their proper Notes, or Sounds, by one 
or other of the three Ways that I mentioned to you in the laſt 
Conference; for, as I then ſhewed you by Experiment, the In- 
ſtrument· maker has it in his Power to produce any given Note 
in a String in any of thoſe Ways, as Occaſion or Neceſſity re- 
quires; or he can raiſe or lower the Note by a ſmaller or a larger 
String of the ſame — —— By a ſhorter or longer String 
of equal Size: And, laſtly, by giving a different De- 
5 of Tenſion to one and the ſame String: And thus in all the 


nſtruments where the Strings are to be of a fixed and determi- 
nate Length, as in the Dulcimer, Spinet, Harpſichord, the Lyre, 


the Lyrichord, &c. the Strings of T varibys Oaayes are n 
adjuſted and tuned in this Manner. 


Eupbroſ. This I apprehend pretty * — with regard to the 
Inſtruments that I have every Day before my Eyes; in theſe, ag 


the OZaves and Strings in each ate of a given Length, or invari- 
able, if they are once put in Tane, a Perſon has nothing to-do 
but to get the fingering Part, and he muſt neceſſarily play the 
Tune by ſtriking the Keys proper to the Notes of the Muſic: 


But this ſeems to me, though a very fine Species of praftical 


Muſic, the moſt mechanical of: ny. | 

Chon. It is ſo, to be ſure; ſince it is poſſible for a perten with 
put any Ear or Genius for Muſic at all, to learn to play on thoſe 
Sort of Inſtruments, after a Manner : But mechanical as they 
are, no fine Muſic can be produced from them but by a curious 
Hand and judicious Ear. However, it muſt be confeſſed, that 


other Sorts of {tringed Inſtruments are, in their own 3 of a 
more curious and artful Con ruftion, and of a more univerſal 


Nature. 
Euphroſ. 1 fuppoſe yau mean, by theſs, all that Claſs of In- 
ſtruments comprehended under the general Names of Violins, 


| Harps, c. I cannot ſay there is much of a Wonder in produ- 


cing ſuch a Variety of Notes from a Harpſichord, where there 


are ſuch a Number of Strings ; but I have oftentimes very much 


wondered! how * produce ſuch a 1 of Notes, and play 
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an Infinity of Tunes, on an Inſtrument of ſo few Strings as that 


bf a Violin; for Inſtance. 

Chon. The Wonder here will ſoon ceaſe if you confi; 
that an infinite Variety of Notes may be produced from a ſingle 
string; for it affords as many different Notes as Points in whicH 
you can ſtop it: Thus, for Inſtance, if you ſtop it in the middle 
Point, you have a Note which is an Octave above that which 
js produced by the String at its whole Length : If you divide the 


- remaining Part into two equal Parts, or ſtop that in the middle 


Point, then, ſtriking that 4th Part with the Bow, it will emit a 
Sound which is a double Octave, or ſixteen Notes above the 
Baſe Note, or that of the whole String: This th Part being 
2cain divided, or ſtopped in the Middle, produces a 3d Octave 
of Notes; and ſuppoſing another String of a different Size add- 
ed to this, you have, by ſtoping that in the like Manner, other 
Ocaves produced, all differing from the former; and fo of a 
third and fourth String: And therefore, in the Violin of four 

Strings, a fkillful Muſe: cian may extend his Scale of Muſic to 8 
or 12 Octaves, or even farther if there was Occaſion, by pro- 
perly ſtoping the Strings: But in this Caſe, there muſt be Velo- 


city and Judgment at the Fi inger 's End, fuch as is required for 


performing all the different Kinds of Muſic. The former of 
which is attainable only by Practice, and the latter by the Aſſiſ- 
tance of a good Ear, naturally conſtructed for a nice Diſcern- 
ment of muſical Sounds. On theſe Inftruments, Nature is the 


ſole Miſtreſs in the School of Muſic ; and it is ſurprizing, to find 
what Proficiency ſome Pupils have been ſeen to make in this 


ſeemingly difficult Part of the Art: But it is in Muſic as in Poe- 
try; if Nature dictates, her Leſſons are very plain and eaſy, 
and give us no trouble either in learning or practiſing. The 
Poet writes Verfes, perhaps, more naturally and elegantly than 
he can talk in Proſe ; and the Muſician plays the moft difficult 
Pieces with ſo much Eaſe, as if they had acquired this Know- 


ledge before they came into the World, according to the ancient 


Doctrine of Tranſmigration of Souls. 

Euphroſ. All you obſerve, I think is very juſt, and it gives 
me a clear Idea how an Inſtrument of a ſmall Number of Strings 
might be of an unlimitted Extent in Muſic, while one of a much 
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greater Number is perfectly confined : But, prays cm, can 


you ſolve me one Query on th Head, viz. how i it is poſſible to 


produce all the natural Notes in a muſical Octave by one Stroke 
of the Bow, and the ſame ength of the String; for this 1 


actually ſaw, and heard from e ſkillful Muſician the other 


Day ? 

Glen. I have Rkewife ſeen iid heard the Raule Thing 3 it is 
a Paradox in Muſic, I allow, and has been ſtrongly denied by 
many who have not been convi nced by the Fact: It is true, the 
three Principles, viz. the Length, Tenſion, and Diameter of the 


Strings, are thoſe which in general cauſe any Variation i in the 


Notes of ſounding Bodies; but, from this and many other Ex- 
periments, it is very certain there are other lefs evident Cauſes 
which concur in producing that Effect, ſuch as the greater or 
leſſer Degree of, Preſſure on the String, in the Motion of the 
Bow over it; alſo, the Diſtance from the End of the String, at 
which it is touched; as likewiſe, the oreater or leſs Preſſure of 
the String by the Finger ; and ſome other Circumſtances may 
enable a Perſon, with a good muſical Ear, to vary the Sound of 
the String in the Manner before- mentioned. 

Eupbroſ. You obſerved to me, in n of the Hark 
chord, that the Octave there was limited to thirteen muſical 
Notes, incluſive; but in this free and unconfined Inſtrument, 


the Violin, I preſume, the Muſician has a larger Scope, and 


may be more critically Nice in the Diviſion, or Choice. of his 
Notes, and thereby render his Muſic more refined and harmo- 
nious. 

C ben. What: you obſerve j is very juſt; but for this . 
a Man muſt have a very nice and critical Ear: For, when you 
go beyond the common Flats and Sharps, it will not be eaſy for 
an ordinary Practitioner to know where, or how to ſtop in Tune, 
or to make them more or leſs flat, or ſharp than he has been 
taught by the common Gamut, or Scale of Muſic. Your great 
Performers, and Maſters in this Science, extend their Scale to 
thirty-two Notes, incluſive, by raiſing, or depreſſing each of 
the natural Notes to ſuch. a Degree as only their Judgment and 
natural Skill can direct; and, in this Reſpect, can even tran- 


ſcend the muſical Proportions of e itſelf, Theſe _ 
c 
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ed Inſtruments, therefore, properly fretted or Kopped, are ca- 
pable of all the Variety that can be produced in the Science of 
Muſic and Harmony. 

Euphroſ. You ſeem to be more than commonly pleaſed with 
the Structure of the LyRIcHoRD, as Lhave often obſerved from 
the Manner in whish you make mention of that Inftrument ; 3 
and, by what I have feen of it, it ſeems more perfect: in its 
Nature than any common Harpſichord: Pray, what are the 
Peculiarities of this muſical Conſtruction? 

Ckon. It partakes of the Nature of the Harp and the Violin, 
and i is poſſeſſed of the principal Properties of both, and, at the 
ſame Time, exempt in a great Meaſure from the Imperfections 
of either: It has, indeed, a certain, or determinate Number of 
Strings, with Keys proper to each, like the Harpſichord ; but, 
as you obſerve, thoſe Strings 'are not ſtruck by Quills. in the 
Jacks, but are brought, down to the Surfaces of ſmall Wheels, 
which move with great Velocity under them, and by this Means 
they are ſuſceptible of a Stroke from the Wheels, in the ſame 
Manner as the Strings of a Violin are from a Bow, and there- 
fore may, in a like Manner, have the Note produced, or con- 
trated, as the Nature of Muſic requires: Whereas, in the 
Spinet, or Harpſichord, the, Notes are but of a Momentary 
Duration, being ſtoped by the Cloth on the Jacks on 
ſoon as they are excited. — By this Opportunity of ex- 
tending, or ſwelling out the Note, they make the Harmony 
more full or ſonorous, not altogether unlike thoſe noble and 
high ſounding Notes of the Organ itſelf. But even in 
this Inſtrument, unleſs it be furniſhed with ſplit Keys, as they 
are called, you are ſtill confined to the imperſect and ſcanty Di- 
viſions of the common Gamut. 

Euphroſ. But there ſeems to me an Apparatus i in this Inſtru- 
ment which J have never obſerved in any other, and that is of a 


| great Number of Leaden- weights, very curiouſly and artificially 


diſpoſed in the Fore-part of the Inſtrument, which, I am i in- 
formed, is for keeping the Strings conſtantly in Tune: 
What have you to ſay in regard to this Contrivance, Cleeni- 
cus? 


. 


f 
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Clan. I think it a very curious and philoſophical one; ft; 
by Means of the large Weights, the Strings of each, reſpectiye· 
ly, have their due Degree of Tenſion; proper to the Places they 
hold in each Octave: And by the Screws in the Mechaniſm for 
moving the leſſer Weights, the Tone of each String is adjuſted 
to the niceſt Ear; and when the Strings of the Lyrichord are 
once put in Tune, they muſt neceſſarily continue fo, as the 
fame Weight, always acting uniformly, muſt produce the fame 
Degree of Tenſion: This in a given String muſt always produce 
the ſame Note, and is. the moſt excellent Property of this new 


conſtructed Inftrument, and quite peculiar to its ſelf. ——_ 


Though this Invention might, without much Trouble or Ex- 
pence, with a little Alteration, be applied to the Harpſichord 
and Spinet, and thereby prevent the very frequent Trouble and 
0 of tuning thoſe Inſtruments. 

Eupbreſ. I could wiſh, with all my Heart, this was once 


done; for as I am not likely to be Miſtreſs of a Lyrichord very 


foon, I ſhould be glad if that Inſtrument which J have could be 
Eontrived to be kept in Time, without ſuch a frequent and ne- 
ceſſary Rectification: But pray, Cleonicus, in what Method 
would you propoſe this to be done? _ 
| Chon, Were I a muſical Inſtrument- maker, my Euphraſyne, 1 
Would attempt it in the Harpſichord in the following Manner : 


ing to the End of the String, in any ſmall Degree, would be 
ſufficient for keeping that String to its requiſite Tone. Now it 
is well known that a Weight Fyiris upon an inclined Plane will 
have its Force increaſed, or remitted, in Proportion as the Plane 
is leſs or more inclined; and therefore, if on the back Part of the 
| Spinet, or Harpſichord, proper Weights were appended to the 
Strings, and-theſe Weights ſupported on inclined Planes, on 
| which they might freely move, thoſe Planes by a ſingle Screw 
in each might be elevated, or depreſſed to ſuch a Degree, as 
that the Strings ſhould be all of them exactly tuned, and of 
Courſe they muſt ſo remain. 


would he ſufficient to anſwer this Purpoſe ; and the Appli- 
cation. 


| You know that the Tone of a String varies with the 
Quuntty of the Weight by which it is ſtretched ; therefore any 
Contrivance that would increaſe, or diminiſh the Weight hang- 


Thus, one Set of Weights 
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cation leſs cumberſome and expenſive than in Os Lytle 


chord.* 


Euphroſ. Well, 1 find 1 muſt be content with luy a : 
as it is, ſince it is likely, that this Alteration will not very 


ſoon take Place: But, pray, what new Species of Glaſs- 


muſic is that which of late has been the Subject of ſo much Di: . 


courſe and Enquiry amongſt the muſical Vi irtuoſi ? 

Chon. Why, truly, my Euphroſyne, it is in this as in moſt 
other Caſes, that new Things make a very great Noiſe, and are 
generally conceived in a magnificent Idea at a diſtant view; but, 
upon a nearer Approach, and nicer Inſpection, they are ſeldom 


found to anſwer our preconceived Notions of them: 1 believe, 
many People think this to be the Cafe of our new vitreous Muſic, 


gut why do you aſk my Opinion of it, when it cannot 


be ſuppoſed but you yourſelf are a my J adge, as you have 


both heard and ſeen it? 


Euphroſ. I was willing to * your timed before 1 


diſcovered my own : I confeſs, with reſpect to myſelf, it is as 
you ſay, the Fame of it ſeems to exceed its Merit; for the Per- 
formance, at which I was preſent, the firſt Time, fell greatly 
ſhort of my Expectation; ; a Second, anſwered better: But, 


pray, Cleonicus, why was Water uſed in ſome of thoſe n 


and others were played on without any ? 


Cleon. The Glaſſes will have their 3 altered, or va- | 


ried, different Ways, ſuch as make the Vibrations of a diffe- 


rent Duration; for, as I obſerved to you before, the larger 


Glaſs has the ſloweſt Vibration, and conſequently the graveſt 


Note; and therefore, in any Glaſs, if you can leſſen the Bulk 


of its Sounding, or vibrating Part, you will thereby raiſe its Note 
to the required Pitch: And this may be done two different Ways, 


the firſt is by putting Water into the Glaſs, which will leſſen 
the Dimenſions of the n. Part; for the Vibrations will ex- 


tend 


* In order to 33 our muſical Hades with a Print of 
this moſt curious Inſtrument, we ſhall here inſert that which we for- 


merly gave in the milcellancous Part of the Magazine; as few of our 


Readers will have an Opportunity of ſeeing the Inſtrument itſelf, they 
may derive, from a bare Inſpection of this, a ſufficient Idea 'of its 


Nature and Conſtruction, which we hope will prove no ſmall Grati- 


fication, 
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tend no farther. than to the Water, where they will entire 
ceaſe, and therefore, by putting morę or Jeſs Water into 5 þ 


, 


Glaſs, the Vibrations will be rendered of a longer ot ſhorter Du 


| ration, and thereby the Glaſs may be tuned to any Note required, 
Ihe ſecond Way is, by grinding the Glaſs on the Edge 
till you have ſufficiently leſſened its Quantity, to produce the 
Note deſigned; and this is the fame Method; in Effect, they 
take for tuning Bells, by turning off fo much from the Rim, or 
Surface, as is neceſſary for that Purpoſe. ————And- in each'of 
theſe Ways the Glaſles are rendered wy muſical, or Feen. 
ous. 


Glaſſes ſtanding ſingly before him, fixed down to a Bord. 
Another had them placed round a common Axis, one within 
another, in the Manner as Bells are placed about a common Axis 
ſor the Chimes of a Clock: - T he laſt of theſe Methods 
is, in my Opinion, much oecferable to the former : But though 
I think the Notes from Glaſs much ſweeter: and finer than thoſe 
from a String, yet is the Muſic itſelf of a much inferior Nature, 
as conſiſting oy of plain Notes, without- admitting” of any 
Shakes, or other (Graces, which all common Inſtruments is ca- 
pable of: Beſides, this Sort of Muſic ſeems confined to very. 
flow Time, as a temporary Stroking, rather than a mometary 
touching the Glaſs, is here neceſſary, and therefore nothing of 


that Agility in fingering can here be expected, which ſo greatly 


diſtinguiſhes the Performers on other Inſtruments. + 
Chon. Al that you have now obſerved are ternalnly Facts, 
that will render this Muſic of no great Conſequence among the 


greateſt Genius's of this Sort: It is more accommodated to Me- 


lody, or vocal Muſic, than to that of common Concerts; for 


as the Notes of Glaſs are ſoft and flowing, they are over-power-. 
ed and abſorbed by the ſtronger and higher Notes of other Inſtru- 
ments. It is, however, a diſtinct Sort of real Muſic, which is 


more than can be ſaid of the Rol IAN Hare, whoſe Notes 


| obſerve no muſical Proportion of Sound, though they are all of 
them, from the higheſt to the loweſt, moſt exquiſitely pleaſng, 


or rather raviſhing to the Ear. 
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Eupbroſ. 1 bpm this by frequent Experience; ; for the Harp 
Which 1 have, and oc apply under the 'Safh of my Window, 
fills me, as it Forks with the Senſation of celeſtial Sounds and 
Harmony : And it is amazing to find how the Notes 
will ſuccetlively 894 from nothing, ſwell to the moſt exalted 
Tones, and then gradually die away : They ſeem ſome- 
times very neat at Hand; it others, you hear them, as it were, 
from the remoteſt Diſtance. — And | is have oftentimes, ob- 
ſerved that, from a different Number of Strings i in the Harp, the 
ſame wonderful Variety of Sounds will ariſe, — And, fur- 
thermore, whethet all thoſe Strings are in Uniſon, or tuned to 
the various Notes of an Octave, no ſenſible Difference will a- 
riſe in the Sounds which are produced from the Strokes which 
ue made by the inviſible Hand of Nature. 

| Chon, What you ay, my Eupbroſyns, 1 have often experien- 
And from theſe and ſuch like 
Phenomena it eyidently appears to me, that we are not yet full 
acquainted with the PHILOSOPHY OF. SouNDs;/ eſpecially thols 
of a muſical Sort; and that they have many other Cauſes con- 
curring to FE Ke and vary them, beſides the three mathemati- 
cal Quantities, vis. Diameter, Length, and Tenſun of Strings. 
—— As a farther Proof of this, I ſhall entertain you with one 
Experiment more to ſhew how, and in what a ſurprizing Man- 
ner, muſical Strings are affected by each other's Vibrations : 
To which End, I have here provided you with a ſounding Box, 
and two Strings of equal Size and Length on the Top of it 2 If 
one of theſe, which I ſhall call A, be ſtrained to any particular 
Degree, arid then we begin to ſtretch the other, which I call B, 
(andis placed very hear to A) then will the String A be quieſcent, 
or at reſt, under. all Degrees of Tenſion in the String B when 


it is ſtruck with a Quill, excepting that only which is the 


fame with its own, and in that Caſe the String A will begin 
and continue to vibrate equally with the String B. The 
two Strings therefore, as they have equal Degrees of Motion, 
will produce an Equality of Sound when equally ſtruck with a 
Quill: And hence we ſee the natural Cauſe of that Concordance 
of Sound which is called Uniſon., But the Motion which | is given 
to the String A by the Vibrations of 'B only, will be very ſmall, 

are D 3 and 
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and therefore produce but a very faint and almoſt iniperceptibfe 
Sound: Vet ftill the Sound is audible to a good Ear, and the Vi- 
| bration is viſible to a common Eye. However, that theſe 
Things may be extremely ſenſible to you, I have placed a Mi- 
croſcope over the Middle of the String, wherein you will ob- 
ſerve the Phenomenon to the greateſt Advantage. 8 Bs 

Eupbroſ. J am greatly obliged to you, . Cleonicus, for taking 
ſo much Care to inſtru and improve me in the Knowledge be 
natural Things. = PII try the Experiments ſucceſſively; 
and, firſt, while the Strings have two different Degrees of Ten- 
ſion, I ſtrike one of them, and obſerve the other has no Motion 
even to the Eye aſſiſted by the Mioroſcope: But now, as 
I turn the Nutt and gradually ſtretch the String B, 'I obſerve, as 
it comes nearly to the Tenſion of the String A, that the latter 
begins to move, till at Length the Tremor increaſes and fhews 
the Vibration of the String not leſs i in Appearance i in the Mi- 
croſcope than 7 of an Inch: And it is very curious to ob- 
ſerve how this Space gradually lefſend, as I increaſe or remit the 
Tenſion of the String B, aboveor below that of A, till oneither 
Side it vaniſhes : Indeed, I can plainly ſee the Motion in the 
String A with my naked Eye, and can even hear the Sound 
when that of B is ſtopped. By this Method, I apprehend, 
a Perſon that has no muſical Ear at all, may, with his Eye, aſſiſt- 
ed by a Microſcope, put two Secringy in Vniſon to the utmoſt 
Perfection. | 

Clean. You obſerve very Rake: my Euphrofine, cy not 
only i in Uniſon, but likewiſe in any other comparative Degree of 
Sound: Thus, if I take the String B away, and ſubſtitute in 
its Room another which I call C, of juſt half the Length of B, 
then you know, when they are under the ſame Degree of Ten- 
ſion, there will be an Octave Difference in their Tone: or the 
Sound of C will be an Octave above that of A: 
what is very myſterious is, the Effect which the String C has 
upon the String A; for, when it is ſtruck, it will cauſe the 
String A to vibrate in two equal Parts: That is, with reſpect 
to its Motion, the String A is divided in the middle Point, and 
each Half vibrates equally with the String C, and that middle 


* is pony at * A Thing, which the moſt acute Philo- | 
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fepher would never have ſurmiſed had it not been ee 
by Experiment, vrhich it is two ſeveral Ways. 1 
Ted: This will afford me very, great Pleaſure 1 a 
—— — Could any one have thought that a String could poſſibly 


tween them, at the ſame Time! 

Cle. So it is, my Euphroſyne, and the following r 
will evince the Truth of it. I cut 3 ſmall angular Pieces 
of Paper i in this Form and Size, (A) ſo that they may conve- 
niently hang upon the String; then I place one of them preciſely 
on the Middle of the String A, and the other two juſt over the 
Middle of each Half of the ſaid String: Now, my Eu- 
jbrſne, I ſtrike the String Cina gentle Manner, and you ob · 
ſerve the two laſt mentioned Papers are” inſtantly thrown off, 
while that in the Middle of: the String A remains n at 
reſt, | 

Buphraſ. I view u the F act with . ; nor r can it 2 
any thing more than this ſimple Experiment to ſupport i it. But 
could it not be otherwiſe ſhewn by the Microſcope as in n the fore 
mer Caſe? | 


the Microſcope over the middle Point of the String A, and when 
you have placed your Eye over it, for 58 View, I will ſtrike the 
String C when you give the Word. 

Euphroſ. T have a perfect View of the String A, and without 
any Motion at all. Therefore, now ſtrike the String C: 


af —— Well, tho' I hear you ſtrike it, I proteſt I ſee no Motion i in 


1 the Part of the String I look at, any more than before; but it ſtill 


B, continues at Reſt. N ow let me view the Middle of each 
8 Half. | 

he 

le Clan. 'I firſt place it over that Half which is by the Sing 


C: —— Obſerve the String, and give me the Word. 
Euphroſ. I ſee the 9 at preſent perfectly quieſcent 
you may now ſtrike it: A Tremor ſeizes the String at 
once, and it is dilated into a very conſiderable Breadth, at leaſt 
4 or 5 Times as wide as its natural Size: And will the 
other Half produce the ſame Appearance, * 5 


Lon | [] a . po] "ed 8 22 *. 4 


i 


he put into Motion by two Parts, and yet at Reſt in a Point be- 


Clton. 3 eaſily, my E brains ; — for now I place 
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Clan. The very ſame. I will plack the Wesch 

over the middle Point of the other Half, and then you Will be 
. 
Eupbroſ. At reſent 85 String appears at Reſt, as before: 
Now give the Stroke to the tring C. - Imme. | 
diately the String is all in Motion, with all the- ſame Appear- 
I am doubly convinced of this wonderful 
Event, and ſhould be glad if you will give me to underſtand 
how, and in what Manner fuch onen Motion i is communi. 
cated from C to A. 

Chon, It is ſaid, by Philoſophers, that as the String A can 
þ6 affected only by the Pulſes of Air excited by the Motion of 
the String C, and thoſe Pulſes being of the ſame Length with 

e String C, therefore they can ſtrike it only in half its Length 

at the ſame Time; and therefore, by this Means, can put it in 
Motion only in thoſe two Halves; and ſo the middle Point of 
the String, having nothing to ſtrike it, remains at Reſt, — | 
This i is accounting. for it in a Manner ſomewhat ſimilar to the 
Thing, I allow; but I will not anſwer for its being ſatisfac- 
tory to every ſcruplous Mind { —— But that this i is a Fact 
in every different Length of Strings, where the ſhorter is an ali- 
quot Part of the larger, is certainly true, and it will be worth 
while to give one Experiment more to confirm it: There- 
fore, I haye here provided two other Strings, A and D; the 
Length of A is 4 Feet, and that gf D but one Foot, they are 
placed at the Diſtance of A Ts Of an Inch diſtant from each other, 
and both begin at the ſame Line : When they are properly tuned, 
or the String D a double Ove, ar 16 Notes above A, then, 
when it is ſtruck, the Pulſes of Air which it produces can be 
only one Foot in Length; theſe Pulſes therefore will affect the 
String A in 4 equal Parts at once, and conſequently divide the 
String in three equal Points between the two Extremes, which 
Points, together with the two extreme Points, or Ends, are all | 
to be conſidered at Reſt, while the 4 intermediate Parts, or 
Quarters of the String, do ſeyerally vibrate at the ſame Time. | 
And in order to prove that this is really the Caſe, nine 


of thoſe ſmall Pieces of Paper will be neceſſary, to be placed at 


every 6 Inches along the String A; for 1 when the String N | 
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js ſtruck with a Quill, every other Paper ought to be thrown off, 


and the reſt remain on the String: And this, you ſee, 
will be done by fixing you hi mcentively on we W * 
while I ſtrike the String D. 

Euphreſ-. How wonderful is the Sight hens The Papers 
alternately fly off and remain at Reſt: Thoſe which go 
off, do it with ſuch Violence and Suddennels; that it can ſcarcely 
be perceived by the Eye; while thoſe at Reſt appear not 
in the leaſt to have been ſhocked, —— I do not know that I 
ever ſaw an Effect in Nature ſo: very ſtupendious, and, at the 
ſame Time, pe of being nn in ſo ſimple a u 


ner. 


| Clan, I. thall entertain you with more of the Wander of 
Nature in this' Way at another Time : At preſent, I think I 
have kept your Mind ſufficiently upon the Stretch, and therefore 


ſhall poſtpone the Conſideration of thoſe called Wigd-infumedts | 


to the next e - 1 1 8 
2 12 | ; | 'S Ls 
— — - — 


DIALOGUE XXI. 
ie Ra Rationale of di geren Kinds of Moz1car 
INSTRUMENTS, continued. 8 


; - Euphrofyne: Sali; - 
Vo have given me a large and particular Account of many 
Sorts of muſical Inſtruments, particularly thoſe whoſe de- 


lightful Effects are produced by the Vibrations of Strings; / and 


you promiſed me, at the Coneluſion of our laſt Conference, that 


the Subject of our next muſical Speculation was to be the PHIL o- 


sopHY of i nd-infiruments : Of this Sort, I muſt confeſs, I 


have but a very ſlender Notion, and here, if you do not _ 
Care, you will ſoon get out of my Latitude, 


Chon. I ſhall trouble you with nothing very tvs on 
this Head; for all Kind of Wind- inſtruments, from the Jews 


Harp to the an depend upon one ſimple Principle, VIZ. 
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the vibrating Motion of condenſed Air; for as all ſtringed In- 
firuments produce their Effects by exciting Vibrations in the 
Air by the Vibrations of their Strings, ſo all Kind of hollow, 
Pipes may have their contained Air impreſſed, and condenſed 
by the different Force of the Breath, or Blaſt. from the Mouth, 
or by other Means, and thereby the Action of that condenſed, 
Air varioufly modified, and which, communicated to the exter- 


nal Air, will be the Cauſe of as great a Diverſity of Vibrations 


therein, and conſequently of muſical Sounds or Notes, which, 
as I have ſhewn you, conſiſt in nothing more- than the Pulſes 


of Air properly modified and modulated for that Purpoſe, 


 Exphroſ. Then I ſuppoſe, by what you ſay, Cleonicus, ifa 
Perſon applies a common Trumpet to his Mouth, and puts the 
Air in Motion by the Force of his Breath, the Vibrations of that 
condenſed Air will make a loyd Sound: Then another 
Perſon blowing through a Trumpet of the ſame Dimenſions 
with fuch a Force of Breadth as will condenſe the Air to twice 
the Degree, will cauſe the Vibrations to be twice as quick, 
and, conſequently, to produce in the external Air a Sound, 
whoſe Note, or Tone ſhall be twice as high, or more acute 
than the other: And therefore the Tones, or Notes of thoſe 
two Trumpets will be an Oave diſtant from each other: Am I 
not right | fo far, Cleonicus? 

Clan. | You certainly are, my Euphroſyne : And if the berg 
Perſon was to agitate the Air with a leſs Force of Breath, ſo that 


its Vibrations ſhould be in Proportion to thoſe of the other 


Trumpet, as 3 to 2, then would the Notes of the two Trum- 


pets be that Concord called the Fifth. If the Breath; be fas- 


ther weakened, ſo as to cauſe but 4 Vibrations in this Trumpet 


to 3 of the Firſt, the latter will be a Fourth above the former, 
and fo on for a Third, Second, c. whence it appears, that two 


Trumpets being ſounded together, are capable of..producing all 
the Variety of muſical Sounds i in 2 Common with ftringed Inſtru- 
ments. | 

Euphroſ. 80 far! underſtand you pretty cently, and. at hs. 
fame Time, I ſee in general the Reaſon why a. TRUMPET, 
French HoRN, Sc. is of itſelf a muſical Inſtrument ;_ becauſe, 
by variouſly agitating the Air with different Forces of the Breath, 
1 4 | any 


\ 
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| any Variety of muſical Notes may be produced by Succeſſion, 
mA conſequently, any Piece of Mufic may be performed in a 
ſingle Part by thoſe Inſtruments, and two of them together in 
Concert; and becauſe of the Greatneſs of their Sound, or Loſti- 
neſs of their Notes, this Sort of Wind- muſic is generally ap- 
propriated to all Joyful and triumphal Occaſions, and are 
particularly pleaſing in the Gloom of à ſerene Night, and 
have their Effects greatly heightened by their Reverberation 
from an extended Surface of Water. In this Trumpet- 
muſic, the Air ſeems not to be confined or agitated in the ſame 
Manner as in'thoſe Pipes or Tubes we call FLUTEs : Pray, how 
am I to underſtand the — of this we of Wind- inſtru- 
nenn? 

Cleon. The Air in the Body of any Pipe. or Fate, will, by . 
other Air forced 'in upon it, be put into Motion, and, being 
thereby more or leſs condenſed, will have ſuch Vibrations exited 
as are proportionably quicker or ſlower ; and theſe, by Means 
of the Holes producing ſimilar Vibrations in the external Air, 
will cauſe all that Variety of muſical Sounds, as before : But 
the Notes of thoſe Sounds will be variable, according to the 
Bulk and Length of the included Column, or Cylinder of 7 Air, 
for the larger the Tube or Pipe, the greater will the Quantity 
of Air to be put in Motion by the ſame Force of the Breath, 
and, conſequently, the leſs will be its Condenſation, therefore 
the ſlower its Vibrations, the lower will be the Note or 
Tone of Sound which it emits. But as one Length 
of String will produce only one Sort of Note, (with the fame 
Degree of Tenſion) ſo one Body or Quantity of Air will be ca- 
pable only of one Degree of Vibration, and therefore of pro- 
ducing only one Note, which, indeed, may be higher or lower, 
as the Force of the Breath may be ſtronger or weaker impreſſed. 
But what I now ſay muſt be underſtood to relate to the common 
Method of founding thoſe Inſtruments; for, if you pleaſe, you 
may blow with Force enough to cauſe Vibrations twice as quick 
in the ſame Body of Air, and conſequently to make the Sounds 
emitted an Octave one above another: But you cannot, in this 
Caſe, produce any Note between the ORaves, which | is ſome- | 
thing of a very odd and extraordinary Nature. 


Eupbroſ. 
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- Eupbroſ, Pray, Cleonicus, what i is it makes that which is call 


ed the Pi; Phe of ſuch general Uſe in tuning muſical Tnſtrus 4 


ments * 
Clion. Fa we are now diſcourling of Windmaiic of the 


- tubular Kind, your Queſtion is very apropos, and the Rationale 
of the Pitch-pipe will be very eaſy to conceive from what hath 
been ſaid: For as the Vibrations of the Air will be proportioned 


to its Quantity i in a uniform Tube, whether ſquare or round, it 
matters not; therefore as you increaſe or diminiſh the Length of 
the Bore, or Capacity of the Pipe, by the ſolid Part that is move- 


able in it, ſo you may give ſuch Lengths. to the included Body | 
of Air as ſhall render it productive of Vibrations of any given 
Degree of Velocity, and * produce any given Note of an 
Ze 
Eiupbreſ. If I underſtand you right, when the Air of tlie Pipe 


has its full Length, it will produce the loweſt or Baſe Note ; but 
when the ſolid Part is placed ſo far in the Pipe as to dim the 
Length of the Body of included Air, by one Half, and the Note 
be ſounded, it will be now an Oave above the former, or twice 
as bigh : Is it not ſo, Clonicus © , ; 

Cleon, It is, my Euphrojyne, juſt as you ave ned it: 


And farthermore, if the Stopple be moved ſill farther 
up the Pipe, ſo as to leave the Column of Air but; 7 of its firſt 
Length, its Vibrations will be then twice as quick as. 755 the laſt 
Caſe, and therefore will produce a Note twice as high, and con- 
ſequently will be a double Octave above the Baſe Note: — 


Therefore it is, that this ſolid Part or Stopple may be conſidered 


as a Monachord in its whole Length, and may be ſo divided i into 
a Hundred equal Parts, in the ſame Manner as 1 obſerved to you 


of the Baſe or Key-note when it was a String: But here 
the Beginning of the Diviſion is from the End that enters the 
Pipe ; ; therefore, if you place it in the Tube to the Diviſion 5o, 


it will ſound an Octave; but if you draw | it back to 5 3, the Note 


will be a 7th greater; if you oy at 60, it will be a 6th 
greater; — and after that at 40 , the Fifth Note will be 


produced ; again, by placing i itto 75, you have the Fourth Note; ; - 
then again at 80, and you have the Third Note; — 


and, muy 21 80 x; 152 Yor haye the Second Note, or that 
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kent to the Key or Baſe Note. - - Thus, any Note of the 
Odave may be produced by the pitch. pipe: And if the Notes 
in this firſt Octave be not high enough, you may go an Octave 
higher on the ſame Monochord, and ſo have a very grout Extent 
of Notes in this Pipe. 5 
Euphroſ. Then, 1 preſurne, the N why it is called a 
Pitch-pipe is becauſe, by this Means, he that tunes the Harpſi- 
chord, or other Inſtrument, may be thereby able to pitch the 
Note, ot Tune, to the proper Height above, or Diſtance fron 
the Baſe Note; ſo that any of the ſeven Notes in the Oftave 
may be aſcertained by this Pipe: : And, thus all the 8 
and conſequently the whole Inſtrument, may be put into Tune 
at any Time, by this mechanical Method. I POTN 
the Rationale of all Wind-inſtruments ' is nearly the 4127 

you have given me to ünderſtand, that Notes or Söôunds of this 
Kind depend upon, and reſult from the different Agitations and 
Vibrations of 501 included Air in the Pipes. | 

Chin. What you obferve is in general ve y juſt? But there 

is, at the ſame Time, great Art and Contrivance required in 
the Inſtrument- maker, with reſpect to the internal Structure and 
Bore of the Tube, or Pipe; and allo the Form and Size of the 
Holes, or Ventages, by which thoſe Sounds are modulated by 
the Fingers in Flutes, Hautboys, &c. —— But the Capital, 
or moſt noble and magnificent of all the Iniſtrüments for Win. 
muſic is, the Ox OAx, fo called by Way of Pre-eminience ; be- 
cauſe the Word Organ ſignifies, in the original Greek, hothing 
more than an Igfirument. ——— The Principle of Or gen muſic 
is in itſelf very ſimple and eaſy, as J have already ſhevvn ; 6 

is its Structure ſo very difficult, or complicated, 25 e 
imagined from its pompous Appearance. | | 
Eupbreſ. The Aſpect and Effect of the Organ i are boch ar 
ſuperlative Degree: I am always raviſhed with its ma ieftic 
Form, as well as with its divine and' celeftial Sounds. 1 mor 
it is with the greateſt Propriety conſecrated to the Worſhip * 
the Deity ; as it muſt be allowed greatly to afſiſt all that Part of 
our Devotion which relate to the ſacred. Muſic and Harmony, 
ſuch as ſinging Anthems, Pſalins of Praiſe, e. and ſomething 


of this Kind we find has always been in Uſe in Royal Chapels, 


Vol... oe * = and 


* 


in which this ſuperior. Kind of M uſic is effected: 


is: 
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i and ather chief Places of Worſhip. | But, methinks, J 
ſhould be glad to know ſomething of the internal Structure of 


| this Inſtrument, as I have never yet had an Opportunity of dla. 


. tifying my Curiofity by an Inſpection thereof. 
Claon. It will not be a great while before I ſhall take you 
with me to the Organ- builder s Room, where you will ſee = 


examine every Part which enters into its Structure; and, in- 


deed, there is no Way for a Perſon to have a Juſt Idea of 
the Structure of this Inſtrument, or any other Piect of Machine- 


| Tys than by a real View of the ſeveral Parts that compoſe i it, and 


the Manner in which they are put together by the Artificer; 


3 But, for the Preſent, I ſhall give you a general Account of. the 


ſeveral Parts of which it conſiſts: Under the Range of 
Pipes is a long Trunk, or hollow Box of Wood, made perſect- 
Iy 4ir-tight, with which the Pipes communicate, and which, 
at the Time the Organ is playing, is conſtantly filled with con- 
denſed Air by Means of Bellows appro priated to that Uſe, — 


Externally, you obſerve a Set of Keys like thoſe of a Harpſi- | 


chord, each of which is adapted to its peculiar Pipe in the Or- 
gan: Theſe Keys, when put in Motion by the Orga- 
niſt, lift up little Springs, by which the condenſed Air ruſhes 
out of the Magazine into the Pipes of the Organ.. ws The 
nether End af the Pipe is formed ſomething like the Mouth- 


piece of a Flute, by which ſuch a particular Portion of Air is 


admitted as is ſufficient to put the internal Air into thoſe Tre- 
mours, and Vibrations, as are neceſſary to ſound the intended 
Note, the other Part of the Air running Waſte on the Out- 
fide of the Tube: And thus the ſeveral Pipes of the Or- 
gan, like the Strings of a Harpſichord, have their muſical Ef- 


fects produced, by one and the ſame Contrivance of a Set of 


Keys, which is a very lucky Circumſtance, becauſe the ſame Per- 
ſop can, by this Means, play either Inftrument, _ 
% From what you have ſaid, I am able to form a to- 
Ierable Idea of the Nature of this Inftrument, and the Manner 
But let 
me ask you one Queſtion more, does not the Matter and F orm 
of the 62 dae to meliorate the Notes, or Sounds, 3s 


7 i 2 ; | 
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well as the Sound-boards with which ſtringed Inſtruments e 


conſtructed ? 
Clean. There is doubt of it, my Buphroſyne 3 the more dale 


the Tube is, the ſtronger and finer, and more ſonorous and vi- 


vid will be the Sound, if I may ſo expreſs myſelf: Of this you 


would ſoon be ſenſible, were the Air agitated in the fame 
Manner of equal Pipes of Copper or Lead, The. Strings of a 
Harpſichord would make but indifferent Muſic without the 
Sound- board, and elaſtic Ait below, contributing, by their E- 
laſticity, to heighten and perfect its various Notes. In 
the Structure, therefore, of, all, Kinds of muſical Infiruments, 
wc are not only to conſider the eſſential Principle of each peeu- 
lar Specie of Muſic, but, alſo we muſt have a great regard to 
all concomitant 'Circumſtances and Incidents which contribute 
to improve the ſame; for it is in Music as in PAINTING, un- 
ſs the Expreſſions of Nature are enlivened and embelliſhed by 


the Graces borrowed from Art, the Performance will ever 


prove flat, cold, and unaffecting. — Thus I have, in a 
general Way, ſketched out to you a comprehenſive. Plan of the 
Philoſophy of muſical Sounds, by which you will be enabled to 


read, with Improvement, the Works of thoſe who bave wrote 


W on this Subject, and therefore ſhall conelude with a few 
Reflections not improper on this Occaſion: = The firſt is, 
a Curioſity relative to muſica] Proportion, worth your Notice; 
by which there ſeems to be ſome Connection between the Scien- 
a of Music and Or rics.— Vou remember all that I 
have ſaid to you concerning the RefleQion of Light from Specu- 
lums, and the Formation of Images thereby, from a given Dif. 


tance and Situation of the reſpective Objects. 7 0 uy 
Euphroſs What I can recolle& of that Kind is principally 

this, that the ſolar Focus of a Speculum is at the Diſtance of + 

Part of the Diameter of the Sphere, of which it is a Segment; 35 : 


and, farther, that when an Object is at any near, or definite I 


Diſtance, the focal Diſtance, or Place of the Image, will ex- 
ceed the Diſtance of the ſolar Focus, and ſo much the more re 28, 


the Object is nearer-to.the Mirrour, 


Chon, Very well, 1 my Euphroſyne : Then Sm I have now a | 
advance, is _ that if a Right-line be conceived 10 be drawn, 


Eee . ang 


j 
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and a Mirrour be placed, on any one Part of that Line, wi an 
' Obje& at a Diſtance ih another Part of that Line, then the Place 
of the Mi irrour, and of. its, Center, and the Place, of the Oedt and ity 
Image, are four Pai nts, which will ever divide that Line into Mo- 
SICAL PROPORTION : From ' whence we have this harmonical 
Analogy, as the D flance of the Objef? from the Center of the Mir- 
your is to its Diftane from the Vertex thereof, ſo is the Di iflance of the 
Image from thi" ſaid Center to its Diftance from the Vertex: Of, in 
other Words, the Ratio of the Diſtances of the Object and its 
| Image, from the Center and' Veriex'd of the Speculum, will e ever 
be the ſame, wy 
| * Euphraſ. This, no doubt, is a very curious Propoſition, bo both 1 
in Muſic and Optics; but I ſhould have a much clearer Idea of 
it, if you could contrive to illuſtrate it by lo or Experi- 
ment. N 
Clean. That nothing may be wanting to your eaſy "> EM 
tion of the Nature of ſo ſingular a Phænomenon, I ſhall iNuftrate 
it both by an Example and Experiment. For this Purpoſe I | 
have provided a Speculum, which is the Segment of+ a Sphere 
juſt 10 Inches in Diameter, whoſe Center is therefore at the 
Diſtance of 5 Inches from the Vertex. Now, if 1 draw a Line 
juſt xo Inches long, and place the Mirrour at one End of that 
Line,” 'and any Object at the other End, then will the Center | 
of the Mirrour fall on the middle Point of the ſaid Line: there- 
there, if this Line be conſidered as a Monochord, it is evident, 
the Center of the Speculum falls upon that Point which is called 
the O2ave, and the ſolar Focus is upon the Point at 2 4 Inches 
diſtant from the Vertex, which is that Note called the Fourth. 
Tnen the Object being placed at the End of the Monochord, 
its Diſtance from the Center to its Diſtance from the Vertex of 
the Mirrour will be in Proportion, a8 1 to 2 Conſequentiy, 
the QQave, ar Diſtance from 5 to 10, muſt be divided by the 
Image in the ſame Ratia, and therefore it will fall on the Point 
which i is 6 £, Inches from the Beginning of the Monochord, 
and therkf6rs wil be formed on that diſtinguiſhed Concord called 
the Fifth - 80 that, in this Example, the Place of the Obje&t 
and its Image, the Place, of the Speculum, its enter . 
us 
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5 Foc ocus divide the Monochord i in all the capital Points of bepmoy 


nical Proportion. 
Eupbroſ, But gin; Cleenicus though I do not dine the 


Truth of all you ſay, it will be neceſſary to evince the fame. Y 


me by an Experiment. 85 

Cleon. That is the next Thing I Sikhs; and which wilt, 
not prove tedious or difficult in the leaſt Degree; for having 
placed the Mirrour in its Frame, with 'the Center of the Pedi- 
ſtal at the End of the Diviſions of the Line, or Monochord, 1 
place a ſmall lighted Wax-candle exactly on the Beginning o of 
the ſaid Line: Then you ſee, by ſtanding on this Spot, 
the Image of the Candle inverted, and the Point of its F lame 
exactly directed to the fifth No, or Diviſion of the” Mono- 


* Puphrof. This, I obſerve, is FR Fact, and fully fatisfies. 
me of the Truth of this moſt extraordinary Inſtance of Harmo- 
ny in Optics. 


in any other Sciences ? 

Chim.” None, that I know of. You may 1 heard talk of 
the Muſic and Harmony of the Spheres, or Orbits and Motions 
of the heavenly Bodies ; but there is no real muſical Proportion 
in the Diſtances of their Orbits from the Sun, or their periodical 
Revolutions about it. I have likewiſe, heretofore ob- 
ſerved to you, that in the Refraction of Light by a Priſm, the 
Spaces occupied by the different Colours in the variegated ſolar 
Image were nearly the ſame as the Parts, or Intervals between 
the muſical Notes of an Octave: But this is a Matter, for ought 


we know, merely caſual, as there is no geometrical or phyſical 


Demonſtration of a muſical Ratio in refracted Light in any Re- 
ſpet. —— In ſhort, there is no other Inftance in Nature 
where it can be found, but in the Law of reflected Light, which 
therefore may | be Juſtly erer r the moſt N N of 
Nature. 


Euphroſ. For my Part; I ſhall always eſteem] it as ſuch | — / 


But what have you farther to obſerve, with regard to the Fate 
and. Effects of Muſic? 5 
' Chon,” It may be very proper here to animadvert upon one 


Thing, Viz, + that when we e know of any extraordinary Power, or 
| | | * 


\ 


Pray, is chere any Caſe of a like Nature 


\ 


— * * 
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Agent: in Nature, we are generally apt to over- rate it, or to Fat 


more to its Virtue and. Efficacy than was ever naturally due to it. 
To this injudicious Diſpoſition in Mankind, we owe moſt of thoſe . 
 idiculous and extravagant Notions of Aſtrologers, or Auruſpices, 
Soothſayers, and Conjurers of every Kind, which have former- 
- Ty ſo much infatuated the Minds of weak and wicked People, to 
| the great Diſhonour of an allwiſe Governor of the World, and 
the Shame and Diſgrace of human Nature. — This ſeems | 
$0 have been the Fate even of Muſic itſelf > Its Powers are well 
Known to affect the human Fabric, which is chiefly a Compages, 
or Syſtem of nervous Fibres and muſcular Filaments, and there- 
by ſubject to all the Motiens and Vibrations of Air; and, con- 
| ſequently, by thoſe oecaſioned by muſical Sounds in a very high 


Degree: and as the Paſſions of the Mind are affected, and vari- 


ouſly excited by the Impulſes of the nervous Syſtem, it is no 
Wonder that we oftentimes fee the Power of Muſic affecting 
the Paſſions of Men, in reſpect to Joy, Mirth, Devotion, Ge. 
- in a very extraordinary Manner: Nor are we to wonder, if we 
find a Set of People ready to extend the Power of Muſic beyond 
the Force of Nature, and aſcribing to it many Effects which it 


was never capable of producing. 


n 1 Brote, by this. Parody en the Wenknefs ind 


Superſtition of Mankind in regard to the Power, of Muſic, 


you have ſome Obje& in View, like the famous Story of the. 
BITE of Lana, which is ſaid to be nes * 


axe. 
Cleon. That i is che very Thing I wake omni 2. 


mazing, to conſider how ſuch a Story gained ſo long and 
conſtant Credit with the moſt ſenſible Part of Mankind F 
Dr. Man, very probably, might write from hear- ſay; but 
BAGLIVI, the famous Philoſopher in Zaly, who could not but 
bave good Opportunities of informing himſelf with reſpect to 


this Inſect, (which is a Native of Apulia) has written a Treatiſe 
expreſsly on the Subject. 


deſervedly looked upon as a mere Fiction, founded in Tradition 
and vulgar Error only : 
an Italian 3 of Eminence, in the Philo/ephical Tranſac- 

| tions, 
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But notwithſtanding theſe, and 
many other great Authorities, in favour of this Story, it is now . 


As ſuch, it has been treated by 
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lem, and a great many Gentlemen of unqueſtionable Veracity, 

who reſided at Taranto in Naples many Months, and d 
the Time in, which the Bite of the Tarantula is ſaid to be moſt 
pernicious, affirm, that there was not a Phyſician in the Country 
who believed there was ever ſuch a Diſtemper, from ſuch 2 
Cauſe, and that Nobody ever remembers a fingle Inſtance of - 
ſuch a Thing ; and, laſtly, chat there is no Spider to be found 
in that Country different from thoſe which are common in molt 
_ warm Climates. | 

Euphroſ. If this be the Caſe, bow ſtrongly wenn great 
Philoſophers, Phyſicians, and Divines been impoſed upon, hy 
ſo trifling a Thing as the fabulous Story of the Tarantula 
Does it not argue them to have been equally indolent and credu- 
Jous ? - Was it not in their Power, 100 Years ago, to have 
detected this Impoſture? Should not this prove Lend 
Inſtruction to the Yirtwoſi of the next Generation, to be more 
circumſpect in their Enquiries inta the Powers of Nature, and noe 
to be credulouſly aſſenting to ever vulgar Report, to the no ſmall 
have faid enough for a Mements to the great Gentlemen of your 
own Sex, who are apt to value themſelves ſo much on their 
ſuperior Wiſdom and Abilities, to be very moderate, for the 
Future, in their Refleftions on the Weakneſs and Credulity of 
ours, ſince learned Men, as well as filly Women, it Rems, 
can, for Centuries gather, believe and acquieſe in ſuch an pld 
Woman's Story. You forgive me, Cleonicus, theſe general 

Reflections, as you cannot but know they are highly due from 
our Sex, for the many genteel Strictures we daily receive from 
the Literati of yours. WE 

Cleon. I think, my Eapbreſpne, al that you have lad is but 
too juſt a Retaliation, and you are certainly very right in ſo 
equitable a Vindication of the Hongur and Character of the La- 
dies in general. But, at preſent, we ſhall put an End to 
this Converſation, and, in our next, proceed to conſider of thoſe 
Organs with which Nature has furniſhed all Animals, and, in 
Particular, the human Species, both for forming and uttering 
of _—_— as well as for n and hearing the ſame. 
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ing and variouſly . modrfying Animal Norzs, 
n Voice, or SPEECH in the human gre eg 


Am nl Ney ach Qeks _ Subject Xs our erg Converfat abe, 

Clemmiciis ; 1 remember 93 told me, when we laſt parted, 
ut Jou ſhould next diſ with me upon the natural Organs 
| Vf Voice, or Speech wh | general, how all an imal Notes, 
br Sounds, 455 55 "thereby oh and n modülated. Bw am I to 
POTS Mehr 48d e Thea of this natural Organizat ganization for 

ho UB ag eee, by 

"Elan. In this 55 8 my Eibe, OO ITE 
Kate with very tle Pet, fince all the Parts of the 75 
 Organ'for formung a nds are ſuch as you are Well ac 
qukinited with, d ly O Obſervation and ſo eon. P29 
=>, "thie Parts e 4 | nate not ſole y 8 to this 

Ui; \ bit, Aike w many oo [Ep of the, 118 05 2 Bo 
' Gi Vice deligned, 'by u 
Pur6ſes NN to pei 
Oeconomy. — he 5 af the e are 28 1 
1 The "Lange, (2: The Trachea, or Wind: pipe. (3: 78 The 

rynxs which i is N of che Wind- pipe. (4) The 
| Epighttis, which lies over the Aperture, or Mouth of the Largns. 
(5: The Uvula, which hangs from the Palate at the End of the 

ge of the Noſe. (6. 5 The Tongue. (7: J "The Teeth. (.) 

E 15 6. Theſe re are all the principal Parts concerned i in 
the Fo ormation of animal Sounds. e 

Euphraſ, * Theſe ſeem to m me to be hard bent YN, 
many of them; but, I ſup} role, the Things themſelves will be 
eaſier to be underſtood: Ang. farther, as we obſerve in every 
different Species'of Animalsa peculiar Note, or Tone of Voi dice, 


or Spupds, which b \they naturally emit, therefore, in each of 
| {; hi them, 


& w 
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them, we are to ſuppoſe there is a peculiar Diſpoſition and Con- 
figuration of thoſe Parts, to anſwer thoſe different Modulations 
of Sounds. | 

Cleon. No doubt is to be and of this ; ; he though the Parts 
may be eſſentially the ſame in all, yet their Shape, their Size, 
and their different Apparatus of Muſcles, and many other Cir- 
cumſtances, may be infinitely varied in the numberleſs Species 
of Animals, and thereby an endleſs har, of animal Sounds, 
Notes, or Voice is producible. It is by this Means, 
that each Species has its peculiar Note. Thus, the Dog 
Barks, ——— the Cat Mews, the Cock Crows, 
the Doves Coo, - the Sheep Bleats, - the Cow. Lowes, 
the Lion Roars ; but Man alone SPEAKS. 
It is obſervable, that the Fiſh alone, though they have many 
Parts of the aforeſaid Organ, are yet entirely mute, or n 
of emitting any Note. 

Euphroſ. You will next, Cleonicus, pleaſe to let me bs the 
particular Office which each of theſe Parts perform in the For- 
mation of animal Voice, or Sound. 

Clean. The Lunss, which I have mentioned as le firſt and 
principal Part, are, in this Reſpect to the Animal, as the Bel- 
lows and Air- box is to an Organ; that is to ſay, by them the 
Air is inſpired, or drawn into the Lungs in a ſufficient Quantity 
by their Dilatation, as may ſuffice not only for Reſpiration, or 
Breathing 3 (which i is their general Function) but alſo, by their 
Compreſſion, to give a proper Impulſe to the Air requiſite for 
the intended Intenſity of the Sound, or, in other Words, by a 
greater or leſs Compreſſion of the Lungs we can expreſs the Air 
through the Wind- pipe with different Degrees of Force, and 
thereby raiſe, or lower the Voice, as Occaſion requires: In 
ſhort, the Lungs are the general Magazine of Air for all the 
numerous Purpoſes in the animal Oeconomy, of which, this of 
the Voice may be juſtly reckoned in the ſecond Degree. 

Euphroſ. Is this i important Organ formed alike in all Ani- 
mals, Cleonicus? 

Cleon. I have obſerved ſome very conſiderable Difference in 
the Formation of this Part, in the Accounts which Naturaliſts 
give us of-it; but I ſhall refer you, for further Satisfaction in 
Vor, II. Fff this 
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this Point, to a moſt noble and valuable Work, vix. he ana- 


tomical Part of the Memoirs of the Royal Academy of © Sciences at . 


Paris, from the Year 1666 to 1699, where you will find not 
only the beſt Iconiſms of all the capital Beaſts, Birds, Reptiles, 
Serpents, &c. that has been ever publiſhed, but a particular 
Account of all their Parts by a Diſſection of each: And if you 
| read i it in French, it will at the ſame Time be an Improvement of 
your Knowledge i in that Language. | 


Euphreſ. I thank you for your kind Direction and Advice: ES 


ſhall take the firſt Opportunity for procuring ſo uſeful a Trea- 
tiſe. 
mation of Sounds ? 


Cleon. The ſecond great Part in the 9 for animal Notes, | 


or Sounds, is the Trachea or W1ND-PIPE. — I have 
obſerved to you that, in all Wind-inſtruments, Pipes of one 
F orm or other are nęceſſary; but the Wind- pipe is moſt fitly 
compared to the Pipe of an Organ and as it ſerves only for the 
Conveyance of the Air to the Upper-part, or Laryne, it is of 


different Sizes, peculiarly adapted for exprefling the different 


Sounds in yarious Species of Animals. A larger Account of 
this Part you will find in Dr. Grew's Coſmolegia Sacra, or Mr. 
. Derham's Phyſico Theology, both which Books are highly worthy 


of Peruſal: But one Thing I cannot omit mentioning to you. 


as it is an Argument of the moſt obvious Deſign and wiſe Con- 
trivance, viz. that as this Part lies immediately in the Fore-part 
of the Throat, and bares on its Hind-part upon the Oeſepha- 
gus, or Gullet, by which our Food deſcends into the Stomach; 

and as it conſiſts of Cartilaginous Annuli, or Rings, theſe, 
left they ſhould bare hard on the Gullet, are diſcontinued or 
broke off on the hinder Part, where it is altogether ſoft and 
membranous, as you may remember oftentimes to have ſeen, 


ble. 


Euphroſ. I ſhall ills more ä Notice of this Part the 


next Time I ſee it, as it is fo highly deſerving thereof. 
ray, what is the next Part concerned ? 


Cleon. The Larynx, I mentioned to you as the third 
Part of the complex Mechaniſm for animal Yoico: This Part is 


10 
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Pray, what is the next Part conducive to the Fe or- 
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in this Part, in a Diſh that ee comes to your Ta- . 
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ho. leſs uſeful, than wonderful in its particular Structure; it is 
placed on the upper Part of the Wind- pipe in the Throat, 
it may juſtly be conſidered as the moſt muſical Part of the 
whole Organ,' as it is patticulariy adapted to modulate or vary 
the Sound, or Voice, in every reſpect, that any particular 
Animal is capable of: For this Purpoſe, it conſiſts of no leſs 
than five' very curious cartilaginous Parts, all moved and 
actuated by particular Muſcles appropriated to each. In the 
human Species; this, Part has a peculiar Configuration, and is 
one of that infinite Number, in the human Fabric, that might 
juſtly excite the devout Exclamation of the Pſalmiſt.® —<— In 
the before mentioned Authors you will find à great Variety in 
the Conſtruction of this Part i indifferent Species of Animals: In 
ſhort; the Larynx anſwers to the Mechaniſm in the lower Part 
of an Organ- pipe, or Mouth-piece in Flutes, for modula- 
ting the Ingreſs and Regreſs of the Air in Wan Sing- 
ing, c. 

Eupbroſ. So far I have at leaſt a nia Idea of the organi- 
cal Parts of Speech. Pray, what is the next which follows, con- 
tributing to this End ? 

Cleen. The next, or fourth Part; is the EP16LOTTIS, ſo 
called, as being ſomething in the Form of a little Tongue lying 
over the Rimula, or Mouth of the Larynx, always raiſed a little 
above it by an elaſtic Muſcle, ſo that when the Aliments glide 
over it into the Oeſephagus, it cloſes the Mouth of the Larne fo 
that nothing may get down the Wind- pipe; but when they are 
paſt it, it riſes again by its natural Reſort. This anſwers to 
that particular moveable Piece in the German Flute, Organ- 
pipes, &c. by which the Rimula, or Paſſage for the Air, is made 
greater or leſs for the proper Modulation of the intended Note; 
or Tone of the Sound: But this Part in the animal Structure 
as much exceeds the other, as the Voice, or Notes of Animals 
is an Effect ſuperior to the Notes of a common Pipe: The ma- 
nifeſt Deſign and Contrivance of this Part being beyond Admi- 
ration itſelf. | 

Euphroſ. The Part which you have how deſcribed, I appre- 
hend, is concerned in the original Production and Modification 

Ff f 2 of 

* P/abn exix. ver. 14. 5 


#”; 


a — — — — — 2 — 


e 
8 
* 


„ „ — 
ts. ae. na ee > 
- "CY 


84 — Gl TLEMAN: 


of the Voice; but the other Parts which follow, 1 6 | 
are to render the Voice or Speceh more articulate ang diſ- 


tinct: 7 


modulating Notes of Sound: But, by the Aſſiſtance of the other 


Parts of this Organ, thoſe Notes or Sounds may be ſaid to be 
properly configurated, or formed into all that infinite Variety of 


Sounds which are neceſſary to conſtitute Voice, or Speech: A- 
mongſt theſe, the firſt is the Uvula, which I mentioned to you 


as the fifth Part concerned; this hangs from the Palate, in the 
upper and hinder Part of the Mouth, before the Paſſage i into the 


Noſe : It has two Uſes, one is to prevent any Thing regurgi- 
tating into the Noſe in Deglutition, and the other is, by its va- 

rious Muſcles and Motion, to contribute to the particular or 
ſpecial Modulation and Articulation of Sounds, at its firſt En- 
trance into the Mouth : Since we find this is very often experi- 
enced when, by a Diſorder in this Part, it is neceſſary to ex- 
tract it; that the Voice without it is very obtuſe and indiſtinet, 
and the Perſon ſpeaks, as we ſay, through the Noſe.— 


By looking into any Perſon's Mouth, you will readily diſcern 


3 


this Part pendant from the Palate over the Throat. 


Euphroſ. Well; but notwithſtanding this, I ,preſume the 


Tongue is the principal Inſtrument for — the Thus arti- 
eulate ? 

Cleon. Undoubtedly it it is; the Tenben is the Gixth Part 
which I mentioned in the Structure of this general Organ, and 
is not only the Principal but the moſt abſolutely neceſſary Part, 
for the general Articulation of Sounds, eſpecially - for verbal 
Notes or Speech, which are wholly indiſtin& and unintelligible 
where this Part is unhappily wanting, as you too often find by 
Experience; there is ſo much natural Art in the Uſe of the 
Tongue in this Reſpect, that the Tongue itſelf is not capable of 
expreſſingʒ it is an Inſtance of that divine Energy which we can 
only admire, but never fully underſtand: It is the grand Inſtru- 
ment of Speech to the human Species, and ſerves to modulate 


the Expreſſions of the Paſſions, by proper Notes of Sound in all 


others. 
; | | Eupbroſ. 


\ * * I — 


Cleon. That is their penis Office ; PE without chim the | 
Wind- pipe would be no more than a common Flute, for barely 
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Euphroſ. As you are upon the Subject of the Tongue, ＋ . | 
nicus, you will give me Leave to aſk, what further Purpoſes it 
ſerves beſides that of Speech ? It ſeems ta me to be the Sear, or 
the Organ of Ta/te, I ſhould be Se to have your Sentuments: | 
on this Subject. | 
Clem. You may command me in any lach Ref pects as freely 
as you pleaſe: — And, to tell you the plain Truth, it is ſo, 
eminently diſtinguiſhed as the Organ of TAs TE, that it is, for 
ought I know, its primary Function or Faculty; for it is well 
known to Anatomiſts, that there is a Pair of Nerves which pro- 
ceed from the Brain to the Root of the Tongue, and there diſ- 
perſe in a wonderful Manner through all its Parts; and termi- 
nating in little capillary Eminences on the upper Side of the 
Tongue, occaſions that ſmall Degree of Aſperity, or Rough- 
neſs, which we there perceive: Theſe are called the GHiatary 
Nerves, becauſe being affected by the ſaporific Particles of the 
Aliment, or any other Body to which the Tongue is applied, they 
render us immediately ſenſible of that Quality which is called, 
their Sapor, Gu or TASTE; and this is the Subſtance of the 
general Doctrine of this SENSATION. | 
Euphroſ. It is ſufficient to give me a general Idea of Taſte, 


and thatis all I can expect at this Time. You will now proceed 


to the other Parts of this general Organ of Speech. 

Clan. The TEETH and PALATE are the next Inſtruments of 
Speech; you will eafily find how conſiderable their Office is in 
this Reſpect, if you only attend to the different Notes or Tones 
of the Sound expreſſed with the Teeth, ſhut and open; or by 
pronouncing the different Letters of the Alphabet without ap- 
plying the Tongue to the Teeth and Palate; alſo, it is a very 
common Qbſervation, that the Voice of Perſons who have loſt 
any of their Fore-teeth is very different from what is was before,, 
and conſiderably leſs articulate. It would be endleſs to be par- 
ticular in ſhewing how far the Teeth are concerned in rendering 
the human Voice perfect, though, in regard to other Animals, 
they are of little Importance in this reſpect. 

Euphroſ. I can eaſily experiment the Truth of what you have 
now ſaid, and am fully ſatisfied of it from common Obſervation. 


I- 
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I think you mentioned the Mouth as 5 the laſt: Part of 
a . of animal Voice ? ng Ay. 
© Clzoxn. The MovuTH and Lips are the moſt eſſential of all 


the Parts to modulate and articulate tlie Sounds, eſpecially in 


our own Species ; /all the Variations of Sound, -from the loweſt 


Wiſper to the loudeſt V ociferation, depends on the different a- 


perture and Configuration of the Lips. This likewiſe is evident 


in the Whiſtling and Singing of moſt Kind of Birds, their 


— warbling and tuneful Notes being in a great Meaſure formed 


and modulated thereby. And thus, I think, I have enu- 


merated to you all the different and eſſential Parts concerned in 


compoſing this grand Contrivance, or Organization for ani- 
mal Sounds; though there is one more moſt eminent Part, in 


the animal Fabric, that cannot be excluded from having ſome 
Share' in the ProduQtion, ors "at leaſt, in the PerfeRtion of this 
great Faculty. _ 

Eupbroſ. By your Manger of Expreſſion, Clit, I gueſs 
you mean the Nos E; this, we know, is the Seat of the Senſa- 
tion of SMELLING, and I am fully fatisfied, at the ſame Time, 


that a free Paſſage through the Noſtrils does greatly contribute to 


a diſtinct Expreſſion of the Voice, as we WP fin by holding 
the Noſe when we ſpeak. 

Cleon. Your Obſervation is very juſt; the Noſtrils undoubted- 
ly contribute to a free and clear Expreſſion and Formation of 
animal Sounds, or Voice; but I did not chuſe to mention this 
before as one of the Parts of the Orgin of Speech, as it is in it- 
felf a capital Organ of Senſation: I mean; that of SMELLING, 
as you juft now obſerved ; for the Anatomiſts ſhew us a Pair of 
Nerves which, in a moſt obvious and curious Manner, are de- 
tached from the Brain to the Origin of the Noſe, and there, in 


a wonderful Divarication, are ſpread over all the Surface of the 


Noftrils, whoſe fine capillary Extremities, being affected by 
thoſe particular Particles in Bodies in which their Opous con- 
. iſt, prove the Means of exciting in our Minds the Notions, or 
Ideas of that odorific SENSATION, or Faculty, we call the 


SMELL. TI ſhall, one Day or other, take an Opportunity of 


diſſecting the Bill of a Mallard, or Drake, where you will be 
apprized of the moſt exquiſite Scene of Wiſdom and Deſign in 
Fn the 
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ſbe Structure of this Organ in that and other ſuch Species of 
Animals, who are obliged to ſmell out their Food, or proper 

Aliment, when it lies concealed from the Sight. 1 think, for 
my own Part, the curious Diſpoſition of the olfaory Nerves, 
and their amazing Ramification through all the broad Part of 
the Beak of this Bird, is one of the moſt delightful and aſto- 
niſhing- Sights Lever beheld. I make no Doubt but the 
Caſe would appear the ſame, or, perhaps, much more exqui- 
ſite in the nervous Structure of this Organ in the Noſe of Dogs, 
whoſe Powers of Senſation in this Kind are well known by Inſtan- 
ces which exceed all human Conception and Deſeription, and, 

] take it, that excepting the S:2ghtalone, the Organ of Smeling l is 
the moſt exquiſite in the animal Oeconomy. 


>. 
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DIALOGUE XXIV. 


of the FACULTY, or SENSATION of HrARNG ; ; 
with a DESCRIPTION of the particular Parts 
concerned in the en of the EAR. 


E uphroſyne. 


Ave you have obliged me with a general Account of the phi- 2 

loſophical Principles of Sounds, both animate and inan: 
mate, which has not a little contributed to the Expanſion of 
my Mind and Improvement of my Underſtanding; yet I re- 
member you told me, I ſhould never be perfect in this Part of 
the Science, till the very Organ itſelf, by which thoſe Sounds 
are rendered perceptible to us, be fully conſidered and under- 
ſtood; which, I apprehend, will be very difficult for any one 


L to comprehend without having the ſeveral Parts of this Organ - 


. Expoſed to View, by an actual Diſſection of the Ear: This, 
when we parted laſt, you was ſo kind as to tell me you would 
provide for the Subject of my next Entertainment. 
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Chin. This T have accordingly done, having obtained the 


Favour of & Preparation of all the Parts of the human EAR, cu- 
riouſiy preſerved, from an ingenious Acquaintance, whoſe Cha- 
acter, as a Surgeon and Anatomiſt, is not the leaſt eminent in 
Feen. | You ſee them here nicely diſpoſed, upon 
Cotton, in the little Compartments in this Box. 
Euphroſ., It is, no doubt, a fine Curioſity of this Kind; 


but, by a general View of the ſeveral Parts thus diſlocated and 


detached from each other, I cannot form any conſiſtent Idea of 


the Form and Structure of this Organ, as it naturally exiſts in 


the Heat. 

Cleon. But that you will more readily do by os anato- 
en Preparation of the Ear, in which all the Parts have their 
natural Poſition, and, * a particular Contrivance, are eaſily 
exhibited to the View: See, in this other Box, the On- 
AN of the EAR entire. 

Eupbraſ. This is, l a moſt e and noble 
Sight; but even. in this Caſe I ſee a miſcellaneouis Syſtem of I 
know not what, till you ſhall pleaſe to defcribe the ſeveral Parts 
of this complex Organ, and give me a particular Account 
of the Uſes of each, in producing this ee Senſa- 
fon. 


of our Meeting at this Time, I well know how difficult it is 
for any Perſon to have an Idea of the Nature and Manner of 
tis perceptive Faculty, without an actual View of the Organ 
itſelf, and its ſeveral Parts diſtinctly. The other Organs of 


F 2Senſation, as you have ſeen, are not ſo difficult of Acceſs or 


2 and therefore I have been the more ſolicitous 
to make this of HEARING in salut equally underſtood by 
Fou-:: -. 4 
7 Euphroſ. I am vaſtly obliged to you, for your Care and So- 
icitude to inform and enrich my Mind with every valuable Ac- 
quiſition of Knowledge : —— You will pleaſe then to begin, 
and proceed in your _ of the ſeveral Parts of this curi- 

. ous Organ. 
Cleon. Iwill. But I muſt firſt of all 1 to you, 


chat the Parts which you here ſee | in Boxes are the internal Parts 
of 


\ 


Cleon. That! is more immediately the Bufi gelt ak Patpole 


th 
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of the Ear only; but we muſt begin our « Deſeription with the 


external, and intermediate Parts, - to render the whole Com- 


pleat. Therefore, 


Hinſt, the external Part, ach. we W call the Ear, is 
of a curious Form for the better Collection of Sounds, and is 
placed on each Side of the Head of Animals, (like two natural 
Hearing-trumpetsz): to collect the Sound which comes from 
every Part, and the Duplicature of this Organ is a benign Pro- 
viſion for any Accident by which we may be deprived of one, as 
we have remarked before in the Caſe of Viſion. 

Secondly, the Meatus Auditorius, or Paſſage to the internal Ear, 
receives the Sound from the external Part, where i it is augment- 
ed as in the Tube of a Trumpet, and, as it were, "condenſed 
upon, 1 ; 
_ Thirdh, the 1 Thmpani 3 or Drum of the Ear, | 
which is this curious membraneous Part which you ſee here ex- 
tended quite acroſs the Ear, and being almoſt of a circular Fe orm, 


repreſents the Parchment Membrane, or Head of a Drum : In 


the Sinus, where this Membrane i is placed, there ate ſome Parts 
in the Nature of little Springs, (as you may obſerve in this Pre- 


paration,) by which this Membrane is extended, or relaxed, in 
order that the Vibrations of the internal Air may be thereby ren 


dered more or leſs intenſe, as the Occaſions of this Senſation 


may require; for, if the external Sound be too great, this | 


Membrane may be relaxed to moderate it; 3. OF, if too low, it may 


be ſtrained higher to augment or heighten it; all which is ana- 


logous to the Mechaniſm I have formerly obſerved to you in the 
Pupil of the Eye, with en to too intenſe or too weak a 
Light. 

Eupbroſ. A moſt wiſe and very wonderful Contrivance, in- 
deed ! Thoſe little Parts which appear like Bones on the 
Infide of that Membrane, Ipreſume are the little n that 7K 
ſpeak of. 

Cleon. They a" The Gt of theſe. conſiſts of two little 
Bones, called the Malleus and Incus, or the Hammer and Anvil: 
Theſe contribute to extend and relax the Membrane principally. 


=—— The ſecond Spring conſiſts of the ſame Incus, and ano- 


ther little Bone called the Stapes or Stirup, joined together by 2 
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third little Bone called the Os Orbiculare, and the Baſis * or 
Foot of the Stirup is the Paſſage, or makes the Entry into the 


ſecond Sinus or Cavity of the Ear. 
Eupbroſ. Pray, is this Membrane fo perfeAly extended over 


the Paſſage of the Ear as entirely to cut off all Communication | 


between the internal and external Air? 

Cleon, It is but very lately that it has been FY Raney to 
have a ſmall Perforation on one Side, which opens into a Canal 
called Euflachius's Tube, from the Author's Name who firſt ob- 
ſerved it : This Tube opens itſelf towards that Part of the 
Mouth which communicates with the Noſe ; and hence it is that 


ſome People, by ſhutting their Mouth and holding their Noſe, 
can force the Smoke of Tobacco in a viſible Manner through 


their Ears, through this ſmall Chink firſt detected by Rivings, 
Euphroſ. By ſuch an odd Kind of Experiment a Communi- 
cation between the internal and external Ear is put beyond all 
Diſpute: But, pray, Cleonicus, is not ſuch a Hole ne- 
ceſſary in the Nature of an Organ of Sound? Becauſe I have al- 
ways Obſerved it in all Inſtruments, as the Aolian Harp, Violin, 


&c. where a Body of Air is contained under a ge _—_ be- 


- - 


neath the Strings. 
Cleon. There i is no Doubt' but that every Part in the Ear is 


perfectly adapted to a juſt Modulation of harmonious Sounds, 


and to meliorate their Tones; and that this Perforation in parti - 
eular may not a little contribute thereto, as you well obſerved, 
we find it does in moſt Wind-inſtruments. 


Euphroſ. Pray, what are thoſe Parts which I olitetve within 


the Ear, in the curious Form of a Snail-ſhell ? 

Cleon. The Paſſage or Part juſt behind the Drum of the Ear 
is called the Ye Alibulum, being, as it were, the Anti-chamber or 
Entrance to two other Cavities or Apartments in the Ear : The 
| firſt of theſe Cavities is called the Labyrinth, conſiſting of theſe 
Semi-cireular Canals ; and the Second is called Cochlea, or Snail, 
from its Reſemblance of a Snail-ſhell, as you may ſee by their 
Appearance in theſe Preparations. | 


Eupbroſ. They ſeem to be very curious Parts, indeed; and 


what you call'the Labyrinth appears to me to have ſomething 


of the 3 of a e aac. or Hearing trumpet. 
| Clun. 
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Cleon. Not only the Form, but its Uſe is undoubtedly of the 


ſame Kind, viz. to increaſe the Agitations of the internal Air, 


or to make them more ſenſibly affect the Fibres of the auditory 


Nerve, to which a Veſtibulum, or Paſſage with which they all 
communicate, may not a little contribute; as alſo, thoſe little 
Membranes which you here ſee extended in the Entrance into 
each of them. This Labyrinth of Winding-tubes is ſuppoſed to 
be the general Organ of Hearing : But that which is de- 
ſtined for the more delicate and r Uſes: of Hearing, ſuch 
as the forming and modulating muſical or harmonical Sounds, 
ſeems to be this other ſecond Cavity of the Cochlea, in whole cu- 
rious and moſt perfect Mechaniſm you obſerve two ſpiral Wind- 
ings, or Canals, ſeparated from'one another by a thin and ner- 
vous Membrane, ſupported through its Length by the Projec- 
tion of bony Laminæ, as you wy ſee in this Cochlea by a proper 


Section through it. 


Eupbroſ. J obſerve it with a great deal of Pleaſure; and, as 


TW this Winding-paſlage grows narrower towards the Summit, I 


apprehend the Fibres of the auditory Nerve, diſplayed through 
the ſame, may be ſuppoſed to have ſome Reſemblance to the 
Syſtem of Strings in a Harpſichord, and that in this Part we may 
expect to find the true Seat or Cauſe of Concords and Diſcords, 
or of the Harmony and Diſſonance of Sounds? 
Clin. Your ConjeQures perfectly coincide with thoſe of the 


| beſt and moſt experienced Naturaliſt, who have always conceiv- 


ed this to be the Caſe, but in an infinitely ſuperior Degree to any 
Thing that we can find in the human Conſtruction of a muſical 
Inſtrument; for in ſuch an infinite Variety, in the Lengths of . 
nervous Chords, it will always happen that ſome or other of them 
will be in Uniſon, or ſome other Concord with the Vibrations of 
the Alr impreſſed; and other Nerves in Diſcord with other Vibra- 
tions of the ſaid Air. — This, at leaſt, is ſome Way of accounting 
for the mechanical Production of Sounds, and muſical Notes in | 
this Organ: But you are not to expect that we can, at all Times, 
declare the full Intent and Purpoſe of every Part which we ob- 
ſerve in the Contrivance of this, or any other Organ of Senſation. 
Euphroſ. It is to be eſteemed a great Condeſcention, that 
we are admitted to ſo near and affecting a View of Nature and 
Gs Tg2- i; her 
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her great Operations, as to give us thoſe extended and exalted 
Notions and Ideas which we thereby acquire of the divine Au- 
thor himſelf. How little can they be properly ſaid to know of 
the Deity, who are ignorant of the Works of his Hands? For 
my Part, I ſhall ever "think it my greateſt F elicity to have been 
thus conducted, by you, through a Series of theſe moſt uſeful 
BSpeculations, on the moſt intereſting Subjects of this Kind, 
and which will ever endear you to me under all the Relations 
of a Friend, a Brother, and a Tutor; and which is all- the 
Acknowledgment I can, at preſent, make for your aſſiduous 
and indefatigable Care to enrich my Mind, and to improve it with 
the moſt invaluable Principles and Parts of human g lee 


A Deſcription of the ſeveral Parts of the Fan, 
Fig. I. AB, the external Ear. CD, the internal Part, or 

Organ of the Ear, conſiſting of the Drum, the ele and Cache 

lea. E, Euſtachius's Tube, | 
Fig. IL Shews the Tympanum, or Drum 5 the Ear, with its 

proper Apparatus of Bones in their natural Situation, viz. A, 
the Tympanum ; B, the Malleus; C, the apt he or Anvil; * 
the Stapes, or Stirup. 

Fig. III. Shews thoſe Bones pen VIZ. B, the 1 1 

7 the Incus; D, the Forepart; and E, the hind Part of the 

lapes. 

Pig. IV. Is a View of the Labyrinth and Cochlea connected: 
A, the Superior; B, the Middlemoſt; and, C, the inferior 
Semicircular Canals of the Labyrinth. 

DE, the Ye/libulum of "44 Labyrinth ; F G, the Cochlea with 
one of its Spirals opening into the Vg eſtibulum DE, and the 
other into the Drum at H. 

Pig. V. Another View of the Labyrinth and Cachlea, ſhewing 
thoſe Bones in the Tympanum which open into them, viz. the 
Holes called | 

1. The Feneſira Rotunda, which opens into the Cochlaa. 
2. The Fene/tra Ovalis, which opens into the N Ribulum. 
The Exit, or opening of another Canal. 
þ 1 The Spiral of the Cochlea, opening into the Ve Slibulum: 
| The other Spiral opening into the Tympanum. - 
Fig. 6. A Section of the Cochlea, with the- membraneous 

| Par tition taken away, ſhewing the Blood- veſſels ramified e 
its two ſpiral Cavities, A and B. 

Fig. VII. Another Section of the Cachlea, ſhewing the Holes 
- for the 8 of the auditory Nerve to the Cochlea. 
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32 
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Nature and Uſe —— 
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Cancer, the fabulous Hiſtory 
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Capricorn, fabulous Hiſtory of 19 
Caput Medaſæ, fabulous Hiſtory of 
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Catopric Teleſcope” — 246 
Celeſtial Globe deſcribed I 
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and the Poles, Table of ibid. 
Colours of natural Bodies, illuſtra- 
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tical Theory of Refraction 20 
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